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1. SCOPE AND APPLICATION 

Revision No. : 
1 

Effective Date: 
Sept. 1 , 1989 

1.1 Volatiles screening analysis by GC/FID is done to establish the 
approximate concentration of the following analytes to determine a 
workable dilution for final analysis by GC/MS. 

1.2 Analytes - The analytes that can be determined by this method are 
listed in Table 1. 

1.3 Detection Limits - Since this procedure is a screen to determine 
approximate concentrations, detection limits do not apply. 

1.4 Dynamic Range- Typical Dynamic Range for GC/FID analysis is 1x107. 

1.5 Approximate analytical time- 30 minutes per sample. 

2. SUMMARY OF METHOD 

2.1 Samples are extracted by liquid/liquid method using dodecane as an 
extraction solvent, or by mini extraction using Methanol as an 
extraction solvent. The extracts are then analyzea by GC/FID. The 
data is then evaluated to determine an applicable dilution for GC/MS 
detection limits. 

TABLE 1. ANALYTES DETERMINED BY THIS METHOD 

1,1-Dichloroethene 
Methylene chloride 
trans-1,2-dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Ch 1 oro form 

trans-1,3-dichloropropene 
1,1,2-trichloroethane 
Tetrachloroethene 
2-Hexanone 
Chlorobenzene 
Ethyl benzene 
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Carbon tetrachloride 
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o-xylene 
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Trichlorethene 
1,2-Dichloropropane 
m-Dichlorobenzene 
2-Chloroethyl vinyl ether 
cis-1,3-dichloropropene 
4-Methyl-2-pentanone 

Bromofluorobenzene (Int.Std.) 
1,1,2,2-Tetrachloroethane 

p-Dichlorobenzene 
a-Dichlorobenzene 
Toluene 

3. SAFETY ISSUES 

3.1 As in all use of organic solvents 
must be separated from organics. 
incompatible. 

and reagents, concentrated acids 
In many instances, the above are 

3.2 Dodecane, one of the extraction solvents, and many of the compounds 
from the target compound list are suspect carcinogens. Methanol, 
the other extraction solvent, is a cumulative poison and causes 
blindness. The extraction analyst must wear gloves and a lab coat, 
as well as safety glasses in the extraction laboratory. The 
screening analyst must wear a lab coat and safety glasses in the GC 
1 aboratory. 

4. SAMPLE CONTAINERS AND HOLDING TIMES. 

4.1 Water samples for volatiles extraction 
vials with cap and Teflon lined septa. 
no headspace. 

typically come in 40 ml 
Ideally, water samples have 

4.2 Soil, solid and waste samples should be provided in 7 oz. glass 
jars with minimal headspace. Samples requiring other tests should 
be subsampled into 7 oz. jars. 

4.3 Sample holding times. 

4.3.1 All samples to be screened by GC/FID for final analysis by 
MS must be extracted and analyzed within 48 hours of sample 
receipt. 

5. APPARATUS 

5.1 Hewlett Packard 5890 GC or equivalent 
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5.1.1 Supelco 11 mm LB2 septa or equivalent 

5.1.2 Hewlett Packard frosted quartz 2 mm ID injection port liner 
or equivalent 

5.1.3 J & W scientific fused silica megabore 30 M x 0.54 mm open 
tubular column with DB-624 liquid phase or equivalent 

5.1.4 Hewlett Packard Flame Ionization Detector or equivalent 

Hewlett Packard 7673A Autosampler or equivalent 

Hewlett Packard 3392A Integrator or equivalent 

Hewlett Packard 7673A Controller or equivalent 

Nelson 3000 Series Chromatographic Data System or equivalent 

Compaq PC or equivalent 

5.7 Centrifuge 

5.8 Rotary tumbler extractor 

5.9 Wheaton 40 ml and 20 ml VOA vials with 24-400 solid caps or 
equivalent 

6. STANDARDS AND REAGENTS 

6.1 Reagent water - Carbon filtered (Organic-free) water ( CF water) 

6.2 Reagent grade Sodium Chloride 

6.3 High purity Methanol (purge and trap grade) 

6.4 High purity Dodecane spiked with Bromofluorobenzene (BFB) at 10 
ppm, prepared by Standards Preparation staff. 

6.5 Supelco Purgeable A Mix. Contents and concentration listed in 
Table 2. 
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6.6 Supelco Purgeable B Mix. Contents and concentration listed in 
Table 3. 

6.7 GC-VOASCR-PURG-E prepared by RMAL Standards Preparation staff. 
Contents and concentrations are listed in Table 4. 

6.8 MSS-VOA-SCS prepared by RMAL Standards Preparation staff (Table 5). 

6.9 MSS-VOA-LCS prepared by RMAL Standards Preparation staff (Table 6). 

TABLE 2. SUPELCO PURGEABLE A 

200 pg/mL of following components in methanol: 

Methylene Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
Chloroform 
Carbon tetrachloride 
1,2-Dichloropropane 

Trichloroethene 
1,1,2-Trichloroethane 
Dibromochloromethane 
2-Chloroethylvinyl ether 
Tetrachloroethene 
Chlorobenzene 

TABLE 3. SUPELCO PURGEABLE B 

200 pg/mL of following components in methanol (excepl: as noted): 

trans-1,2-dichloroethene 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Bromodichloromethane 
trans-1,3-dichloropropene* 
cis-1,3-dichloropropene* 

*400 pg/mL total dichloropropene, composed 
38% trans-1,3-dichloropropene 
62% cis-1,3-dichloropropene 

Benzene 

Bromoform 
1,1,2,2-Tetrachloroethane 
Toluene 
Ethyl benzene 

of: 
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2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
m-xylene 
a-xylene 
Chloroform 

TABLE 4. 

Revision No.: 
1 

GCS - YOA PURG-E 

500 pg/ml 
500 pg/ml 
500 pg/ml 
200 pg/ml 
200 pg/mL 
300 pg/mL 

TABLE 5. MSS-YOA-SCS 

25 pg/mL of following components in methanol 

1,2-Dichloroethane-d4 
4-Bromofluorobenzene (BFB) 
Toluene-DB 

TABLE 6. MSS-YOA-LCS 

25 pg/mL of following components in methanol 

1,1-Dichloroethene 
Trichloroethene 
Chlorobenzene 
Toluene 
Benzene 

7. PROCEDURES 

7.1 Preparation of glassware used 

7.1.1 Prebaked 20 mL and 40 ml YOA vials 

Effective Date: 
September 1, 1989 

7.1.1.1 Bake vials in oven at sooc for a minimum of one 
hour. 

7.1.1.2 Cap vials immediately upon removing from oven. 
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7.1.2 Prebaked, presalted vials 

7.1.2.1 Bake vials as in 7.1.1.1 

Effective Date: 
September 1, 1989 

7.1.2.2 Add ~10 grams NaCl to each vial upon removing 
from oven. Cap immediately. 

7.2 Preparation of Reagent Blanks 

7.2.1 Add 35- 38 ml CF water to each of two prebaked, presalted 
vials. Note: exact volume is not important. 

7.2.2 Add 1.0 ml BFB spiked Dodecane to each blank. 

7.2.3 Extract with samples (section 7.4) 

7.2.4 Carefully remove organic layer and transfer to a 2 ml crimp 
top autosampler vial. Cap tightly. 

7.2.5 One set of two reagent blanks should be prepared with every 
set of samples. 

7.3 Preparation of calibration standards. 

7.3.1 Add 35- 38 ml CF water to each of two prebaked presalted 
vials. Note: exact volume is not important. 

7.3.2 Add 1.0 ml of BFB spiked Dodecane to each vial. 

7.3.3 Using a 100 ul Hamilton syringe, add 50 ul each: Purgeable 
A, Purgeable B, and GC-VOASCR-PURG-E to each standard 
prepared. 

7 .3.4 Extract with samples. 

7.3.5 Remove organic layer as in 7.2.4. 

7.3.6 Two calibration standards are generally prepared, one for 
each column. For long runs (more than 25 extracts), 
however, four should be prepared; and a calibration update 
should be initiated in the middle of each run. 
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7.4 Extraction of water samples. 

7.4.1 Helpful Hints 
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7.4.1.1 Keep in mind that at least one vial of sample is 
needed for final analysis by GC/MS. One entire 
vial is also needed for screening extraction. If 
only one vial exists, do not extract it. Contact 
the GC/MS VOA scheduler or supervisor to schedule 
a same day screen/analysis. 

7.4.1.2 If the sample being extracted is non homogenous, 
shake it to insure homogeneity before use. If 
sample has an oil phase, consult LIMS special 

.instructions or the client manager for sampling 
advise. 

7.4.1.3 If an emulsion forms during extraction, 
centrifuge to force separation. When 
centrifuging 20 or 40 ml vials, do not operate 
the centrifuge above a setting of 4. Sample 
breakage will result. If centrifuging 2 ml crimp 
top vials, use highest setting. If emulsion is 
still present, transfer emulsified material into 
a 2 ml crimp top vial, cap and centrifuge at 
highest setting. 

7.4.2 Extraction procedure 

7.4.2.1 Transfer water sample designated· for VOA screen 
analysis into a prebaked, presalted vial leaving 
2 - 4 ml headspace. Discard remainder. 

7.4.2.2 Add 1.0 ml BFB spiked Dodecane. Recap tightly. 

7.4.2.3 Shake vigorously by hand for three minutes or 
place in a rotary extractor for a minimum of 20 
minutes. 

7.4.2.4 Carefully draw off the organic layer from the 
vial and transfer it to a 2 ml crimp top 
autosampler vial. Emulsion information in 
7.4.1.3 applies here. 
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7.5 Low Level Extraction of Industrial and CLP Soils 

7.5.1 Helpful hints 

Effective Date: 
September 1, 1989 

7.5.1.1 Emulsion information present in 7.4.1.3 is useful 
with this extraction also 

7.5.1.2 If sample is non homogenous, mix with spatula to 
insure homogeneity before use. 

7.5.2 Extraction procedure 

7.5.2.1 Weigh 5 g ± 0.2g soil sample designated for 
screen analysis into a prebaked presalted vial. 
Record in screen book. 

7.5.2.2 Fill vial to top (leave ~4 mL headspace) with CF 
water. 

7.5.2.3 Add 1.0 mL BFB spiked Dodecane. Recap tightly. 

7.5.2.4 Shake or tumble as in 7.4.2.3 

7.5.2.5 Remove organic layers as in 7.4.2.4. 

7.6 Medium Level extraction of Standard Product Soils and Wastes 

7.6.1 Helpful Hints 

7.6.1.1 Homogeneity information discussed in 7.5.1.2 
applies here. 

7.6.2 Extraction procedure 

7.6.2.1 Weigh Sg ± 0.2g soil designated for screen 
analysis into a prebaked 20 mL vial. Record in 
log book. 

7.6.2.2 Add 10 mL MeOH. Recap tightly. 

7.6.2.3 Shake vigorously by hand or wrist action shaker 
for 2 minutes or tumble in a rotary extractor 8 
minutes. 
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7.6.2.4 Centrifuge at setting #4 for 5 minutes to 
separate solid matter. 

7.6.2.5 Carefully draw ~1 ml extract off the top, trying 
not to disturb the lower solid layer. Transfer 
to a 2 ml crimp top autosampler vial for screen 
analysis. Spike with BFB (Section 7.6.2.6) and 
cap tightly. Then transfer remainder of extract 
to two 2 ml screw top vials that have been 
labeled and taped. Fill both to the top, leaving 
as little headspace as possible. Cap tightly. 

7.6.2.6 Spike aliquot designated for screen analysis with 
0.010 ml of 1000 pg/ml BFB in Methanol using a 10 
ul Hamilton Syringe. DO NOT spike aliquots 
designated for mass spec. 

7.7 ML extraction of CLP soils 

7.7 .1 Helpful Hints 

7.7.1.1 Homogeneity information discussed in 7.5.1.2 
applies here. 

7.7.2 Extraction procedure 

7.7.2.1 Weigh 4 g± 0.2g soil designated for screen 
analysis into a prebaked 20 ml vial. Record in 
log book. 

7.7.2.2 Follow steps 7.6.2.2- 7.6.2.6 

7.8 Extraction of oils 

7 .8.1 Oils are handled on a case by case basis, and special 
instructions should be consulted. 

8. INSTRUMENTATION 

8.1 Daily Maintenance 
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8.1.1 Change septa. See HP instrument manual for instructions 

8 .1. 2 Check f1 ows. Optimum flows are: 
Helium 12 mL/min 
Nitrogen 10 mL/min 
Air 370 ml/min 
Hydrogen 30 mL/min 

Adjust if necessary 

8.2 Monthly Maintenance 

8.2.1 Lower injection port temperatures and detector temperatures 
to ambient. 

8.2.2 Change injection port liners. 

8.2.2.1 Remove autosampler towers. 

8.2.2.2 Remove lower injection port nut. 

8.2.2.3 Carefully remove injection port liner and replace 
with freshly silanized liner. 

8.2.2.4 Reassemble 

8.2.3 Silanizing injection port liners 

8.2.3.1 Place dirty injection port liners in acid soak 
for 1 hour minimum. Remove. 

8.2.3.2 Rinse first with cold water, then hot water, then 
liberally with acetone, hexane, CH2Cl2, and 
Methanol. Let dry thoroughly. 

8.2.3.3 Soak injection port liners in a 10% solution of 
Hexamethyldisilazane in Hexane for a minimum of 8 
hours. Remove, rinse with 200-300 mL Hexane, and 
let dry. 

8.2.4 Cut the column 

8.2.4.1 Remove fitting on injection port end of column. 
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8.2.4.2 Unwrap column one revolution and using a glass 
scorer, cut ~2 inches of column from injection 
port end. Inspect the cut end to be sure the cut 
was clean and square, leaving no jagged ends. 

8.2.4.3 Replace the connecting nut and place a new 0.8 mm 
graphite/vespel ferrule on the end flush with the 
nut. 

8.2.4.4 Using a ruler, measure 1 em from the cut end of 
the column to the top of the nut thread. Mark 
the column under the nut so that when it is put 
in place in the injection port liner, the column 
amount measured extends up into the injection 
port liner. Turn the connecting fitting nut 
finger tight, then turn 3/4 to a full turn with a 
3/16" wrench. 

8.2.4.5 When cutting the detector end of the column, 
follow 8.2.4.1 - 8.2.4.3, applying to detector 
end. 

8.2.4.6 When reconnecting detector end, feed column into 
detector as far as it will go, connect with nut, 
and withdraw 0.5 em column out. Finish 
connection as in 8.2.4.4. 

Visually 
housing. 
solvent. 

inspect FIDs for contamination by removing 
If dirty, remove parts and sonic~te in applicable 
Reassemble. 

8.2.6 Restore operating temperatures. 

8.2.7 Helpful hints 

8.2.7.1 If normal signals of 2- 5 cannot be achieved 
after maintenance, bake oven at 26ooc for 8 
hours, or run ~20 solvent blanks overnight. This 
usually restores signal. 
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8.3 Analysis 

8.3.1 GC conditions, temperatures and temperature programs are 
listed in table 7. 

8.3.2 Integrator and 3392A report conditions are listed 1n 
Table 8. 

8.3.3 7673A autosampler conditions are listed in Table 9. 

8.3.4 Acquisition parameters for the Nelson data system are 
listed in Appendix A (Method Files). 

8.3.5 INET Nelson analysis 

8.3.5.1 Determine sample order for each column and log it 
on the instrument log (see Appendix B). 

8.3.5.2 All runs should begin with an old standard (to 
prime the column) then the calibration must be 
entered into Nelson as AUTOCALlRE for the system 
to update on that standard. 
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TABLE 7 

Gas Chromatograph Operating Conditions 

Initial oven temp. 35°C 
Initial time 1 min. 

Rate soc/min. 
Final Temp. 1oooc 
Final Time 5 min. 

Rate A 500Cfmin. 
Final Temp. A 270°C 

Final Time 5 min. 
Injector Temp. 245°C 
Detector Temp. 260°C 

Signal range 0 
zero 0 

Signal Atten. 0 
Equib Time 1.00 min. 

Purge Valve Time turns on at 0.5 min.;turns ~ff at end of run 
Purge Vent Flow 5 ml/min. 

He Flow (carrier gas) 12 ml/min. 
Hz Flow 30 ml/min. 

Air Flow 370 ml/min. 
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TABLE 8 

3392A/Integrator Conditions 

WORKFI LE ID: C 
WORKFILE NAME: 

RUN PRMTRS 
ZERO = 10 
ATT 2+ = 3 
CHT SP = 0.0 
PK WD = 0.04 
THRSH = 3 
AR REJ = 1000 

RPRT OPTNS 
2. RF UNC PKS= 
3. MUL FACTOR= 
4. PK HEIGHT MODE 
5. EXTEND RT 
6. RPRT UNC PKS 

TIME TBL 
EMPTY 

CALIB TBL 
EMPTY 

O.OOOE=OO 
l.OOOE+OO 

NO 
NO 
NO 

7. SUPPRESS RPRT YES 
8. TRANSMIT RPRT NO 
9. HOW ROY DELAY NO 
10. AUTOMATE RUNS YES 
11. SAMPLER PRMTRS 
12. TRANSMIT PEAKS NO 
13. TRANSMIT POINTS NO 
14. SLICE WIDTH= O.OOOE+OO 
15. ID: 

Effective Date: 
September 1, 1989 
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16. ISTD AMT; 
SAMPLE AMT; 

17. INSTR NETWORK CONFIG TBL 
18. NEXT WORKFILE: 

RUNS/SUBSEQ: 
19. TIME SCALE NO 

Revision No.: 
1 

TABLE 9 

Autosampler Conditions 

OP # 1 1 @ 

7673A SAMPLER, 
LOOP ADDRESS: 1 

FRONT INJECTOR 
INJ/BOTTLE 1 .. @ 

FIRST BOTTLE 1 .. @ 
LAST BOTTLE 50.. @ 

# OF SAMPLE WASHES 3 .. @ 
# OF PUMPS 5 + @ 

VISCOSITY 0 + @ 
VOLUME 1 .. @ 

# OF SOLVENT A WASHES 3 + @ 
# OF SOLVENT B WASHES 3 .. @ 
PRIORITY SAMPLE <1;YES> 0 + @ 
ON-COLUMN <1;YES> 0 + @ 

REAR INJECTOR 
INJ/BOTTLE 1 .. @ 

FIRST BOTTLE 51 .. 
LAST BOTTLE 100 .. 
# OF SAMPLE WASHES 3 .. @ 

# OF PUMPS 5 .. @ 

VISCOSITY 0 .. @ 

VOLUME 1 .. @ 

# OF SOLVENT A WASHES 3 .. @ 

# OF SOLVENT B WASHES 3 .. @ 

PRIORITY SAMPLE <1;YES> 0 .. @ 

ON-COLUMN <l;YES> 0 .. @ 

POSITION <l;FRONT, 2;REAR> 
!NET CHANNEL 1 1 .. @ 

@ ; [enter] 

@ 
@ 

Effective Date: 
September 1, 1989 
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8.3.5.3 Enter the correct header information in the 
sequence file for each column: 

Sample name? 
Method file name? 
Data file name? 

[F3] in Nelson main menu: 
Generate or modify a sequence: step through to 
Sequence File Name and type [M:AMON] or [M:AMON2] 
or [M:ATUE] or [M:ATUE2], etc., according to the 
day of the week and whether it is the first or 
second sequence for the day. Type over over 
sample name and for each column and update data 
file name to select the present Julian date, the 
channel and the instrument designation. 

[A: B: 
[M:AVOASCRN 
[H:OI032 

~ 
Amount injected? (0 to 9999999) 
Int. Std. amount? (0 to 9999999) 
Dilution factor? (O to 9999999) 
Sample weight? (0 to 9999999) 
Data file name OA032 means: 

[1 
[1 
[1 
[1 
channel 0 
instrument I 

] 
] 

j 
] 

8.3.5.4 Helpful Hints 

Julian date- Feb. 2 
(i.e. the 32nd day of the year) 

8.3.5.4.1 Note that this is a-2 channel 
acquisition on 1 interface. 
Therefore, only one sequence file is 
made, M:AMON, etc., which reflects 
both channels A: & B:. 

8.3.5.4.2 If the sample name is the same for 
both A & B column (e.g. A: H20 blank 

, B: HzO blank), then the sample name 
can be recorded only once and without 
a column designation. 

e.g. Sample name? [HzO blank ] 
etc. 
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8.3.5.5 After sequence information is complete: 

[F9] stores it, [M: AMON] , etc. 

[F8] prints it 

[FlO] exits to main menu 

8.3.5.6 Set samples into autosampler tray in 
corresponding order to sequence file stored in 
Nelson. See 8.3.5.2. 

8.3.5.7 From Main Menu on Nelson, [0] to acquire data. 

8.3.5.8 [F2] to download the sequence file, [M:AMON], 
etc. Enter correct information. 

8.3.5.8.1 To download sequence information: 

Type in correct interface number, 
interface 12 is used for the VOASCREEN 
analysis. 

Type in correct starting cycle number. 

Type yes if using a sequence file. 

Type name of sequence file, [M:AMON], 
etc. 

Enter Method file name: M:AVOASCRN, by 
doing this Nelsen will automatically 
use M:BVOASCRN for the second channel. 

8. 3. 5. 9 Be sure you return to AUTOSCAN mode. 

8.3.6 Start the sequence (Refer to Table 7). 

8.3.6.1 Type [OP#] [1] [1] on integrator. 

8.3.6.2 Enter correct starting bottle number and step 
through the remaining front•1, back•51. 
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9. DATA REDUCTION 
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8.3.6.3 Hit the start button on the integrator. 

8.3.6.4 Verify that Nelson system starts sampling (red 
light on) at injection time. It may be necessary 
to push Nelson start for first injection. 

8.3.6.5 Visually verify that Nelson has begun acquiring 
data from interface 12. 

9.1 Qualitative Identification 

9.1.1 All identification is based on retention time. Internal 
standard (BFB) will reflect any.fluctuations in retention 
time between runs. 

9.1.2 Retention time windows for the first ten compounds (1, 1-
Dichloroethene through Benzene) are 5%. Windows for 
remaining compounds are 2.5%. Retention times are updated 
automatically with each daily calibration standard (Nelson 
AUTOCALlRE) . 

9.2 Quantitative Determination/Dilution calculation 

9.2.1 Introduction. VOA screening analysis establishes the 
approximate concentration of target analytes to determine a 
dilution which will place the highest concentration 
compound (target or non-target) at a level. of 100 pg/L in 
the final run. Since the FID response is variable for the 
target compounds, the screening system is more effective 
for some classes of compounds than others. 

9.2.1.1 System is effective for Benzene, Toluene, 
Xylenes, and most hydrocarbons (good responders). 

9.2.1.2 System is moderately effective for chlorinated 
compounds (moderate responders). 

9.2.1.3 System is poor for ketones and trihalomethanes 
(poor responders). 
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9.2.1.4 System is not effective for acetone (does not 
extract well). 

9.2.1.5 Dilutions based on moderate and poor responders 
lead to overdiluted runs if identifications are 
not correct. In general, identifications for 
bromoform, dibromochloromethane, and 
bromodichloromethane are not correct; dilutions 
should not be based on these compounds. 

9.2.1.6 The GC/MS analyst should evaluate one sample in a 
project at the recommended dilution. This can be 
useful to evaluate screening information for 
other samples in the project. 

9.2.2 Low level water samples 

9.2.2.1 The water/dodecane extraction uses a 40 to 1 
extraction 
The optimum sample size ; 5 ml @ 100 pg/L which 
is equivalent to 4000 pg/L in the dodecane 
extract. 

9.2.2.2 Examine the sample chromatogram. Find the 
highest concentration target compound (not 
present in the blank, >4000 pg/L in dodecane 
extract). Also examine the ch-romatogram for any 
aberrations or anything that might indicate a 
faulty injection. 

9.2.2.3 Divide the concentration found in the extract 
into 20000; the result is equal to the 
recommended volume in 5.0 ml for GC/MS analysis. 
(example: 20000/4000;5.0 ml; 2000/8000;2.5 ml) 

9.2.2.4 Unknowns are calculated using the response factor 
of m+p-xylene. If any unknown is greater than 
the highest concentration target, the dilution 
recommendation is based on the unknown using the 
same calculation as above. 
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9.2.2.5 If no targets or unknowns are >4000 ug/L in the 
dodecane extract, the recommended volume is 5.0 
ml. 

9.2.3 Low level soil samples 

9.2.3.1 Use the same techniques and calculations as water 
samples, substituting g for ml in 9.2.2.3. and 
9.2.2.5. 

9.2.3.2 If screen indicates less than 0.5 g needed for 
industrial, or <1.0 g for CLP or AFIR, prepare a 
medium level extract. See Table 10. 

9.2.4 Medium level soils/wastes 

9.2.4.1 These extractions use 5 grams of soil in 10 ml of 
methanol (4 grams for CLP). The optimum sample 
size for GC/MS = 0.100 ml MeOH extract in 5 ml 
water (0.100 ml 5000 pg/L = 5.0 ml 100 pg/L) 

9.2.4.2 Techniques and calculations are similar to water 
samples, except divide highest concentration 
target compound into 500. The result is equal to 
the recommended volume of extract to add to 5 ml 
of water for GC/MS analysis. 
Example: 500/5000 = 0.100 mL;-
500/10000 = 0.050 ml 
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TABLE 10 

The following table lists minimum and maximum sample size for various VOA 
tests based on results of the screening. 

GC/MS LIMS 
MATRIX PREP MIN RUN MAX RUN COMMENTS SCREENING TEST 

LL-40 mL DILN 

LL SOIL LL-5g/40mL l.Og 

ML SOIL ML-4g/10mL DILN 

LL-40mL DILN 

LL SOIL LL-5g/40mL 0.5g 

ML SOIL ML-5g/10mL DILN 

WASTE ML-5g/10mL DILN 

TCLP LL-40 ml DILN 

SOIL LL-5g/40mL 1.0g 

ML-5g/40mL DILN 

LL-40mL DILN 

5.0 mL If <0 .1 mL P-624-VOASCR-RAS-A 
serial dilute 

5.0g lf<l.Og go 
to ML prep P-8240-VOASCR-RAS-S 

100uL If <5 uL 
serial dilute 

S.OmL If <0.1mL P-624-VOASCR-A 

5.0g 

100uL 

serial dilute 

lf<0.5g go 
to ML prep P-8240-VOASCR-L-S 

Standard 
lf<Sul, 
dilute 

Prod 
seri a 1 

P-8240-VOASCR-S 

100uL If <5ul, serial 
dilute P-8240-VOASCR-W 

1.0 mL May do oil& 
HzO phase 
separately P-8240-SCR-TCLP-L 

5.0g If <1.0g go 
to ML prep P-8240-SCR-AFIR-S 

100uL If <5 ul 
serial dilute 

5.0mL If <0.1mL P-624-VOASCR-A 
serial dilute 
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10.1 Screening data is not entered into the LIMS system. However, 
screen LIMS tests must be completed and released on the same day 
that samples are extracted. This is important for medium level 
methanol extractions because the test completed date is equal to 
the preparation test for GC/MS VOA tests. If a sample is re
extracted at a later date, the screen test completed test must be 
changed to reflect the latest extraction date. 

10.2 All data should be analyzed, reduced, and reviewed by the day after 
extraction. Data from each project analyzed is grouped into 
separate folders. Copies of the appropriate (column A or column B) 
standard, MeOH blank, and dodecane extract should be placed with 
each project folder. These folders are then placed in the VOA 
screening satellite file in the GC/MS lab. 

11. REFERENCES 

USEPA Contract Laboratory Program: Statement of Work for Organics 
Analysis. Multi-Media, Multi-Concentration. 10/86. Rev: 1/87, 
2/87, 7/87 
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~:: M~C!H 

B:MEO~ 

E'.:MEOH 
B:MEOH 

, A::::~OS-:3 E:MEOH 
A:3308-1~ B:MEOH 

METHOD NAME DA""!"'A FILE: INJ:=:CTE!:• AMC~NT 
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M: A\/CASCRN C' I·:) 13 
M:A\IOASCRN OI013 
M:AVOASCRN 01013 
M: Avo.;scr:N or013 
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AUTOCAL1RE Processed: 01-13-1989 18:29:18~ segment 2, cycle 2 

Error, duplicate file name = D: 1I0132.PTS 
Er -r-, duplicate file name= D:OI0132.F'TS 
Rl JATA SAVED IN FILE D:OJ0132.PTS Second Channel Stored in D:1J0132.PTS 

***** EXTERNAL STANDARD TABLE ***** 
******************** 01-13-1989 18:30:18 Version 4.1 ********************** 
I Sample Name: AUTOCALIRE Data File: D:OJ0132 I 

I Date: 01-13-1989 18:29:59 Method: M:AVOASCRN 01-12-1989 17:52:23 # 2431 

I Interface: 0 Cycle#: 2 Operator DF Channel#: 0 Vial#: N.A. I 

* Starting F'eak Width: 5 Threshold: 1 Area Thr-eshold: 500 * 
*****=*~************************************************************1**%%** 
2·tarti ng Del a·:~: 
Ar~?. r.;ject: 
Amount injected: 

0. ~)(J 
100 

1, (H) 

Ending r2tention time: 19.!:lC' 
One sample per 0.60Z 3ec. 
Dilution factor: 1.(···· 

Somple Weight.: 1 . C)(H)(l(H) 

PEAK RET 
NUM TIME 

PEAK 
NAME 

CONCENTRATION in 
ug/L 

. ,. 

4 

6 
7 
8 

1v 
11 
12 
to 
14 

0.54 
0.81 
1. 23 11D ICHLDROETHENE 
1.49 ~ETH~LENE CHLORIDE 
1. 65 Tl2D lCHLOROETHENE 
1.91 llDICHLOROETHANE 
2.J6 2-Butanone 
2.60 CHLOROFORM 

.72 lllTR!CHLDROETHANE 
•• B5 CARBON TET 
3. o6 sauE~lE 
3.77 TR!CHLDROETHENE 
4.05 1,2 Dichloropropan 
4.45 

15 4. 96 
lb 5.10 Cl3D!CHLOROFROPANE 
17 5. 40 4METH~L2FENiQNE 

5.56 TOLUENE 18 
19 
20 
21 

6. 06 Tl3D I CHLOROPROPANE 
6.35 112TR!CHLOROETHANE 
6.45 TETRACHLORDETHENE 
6. 90 2HElANONE 
8 .1! CHLORDBEIIZE!IE 
B. 47 ETHYLSE~IZENE 

3. 74 a&p xylene 
9.60 O·XYLENE 

:7 10.03 
28 10.42 
29 1D. 66 BFB 
30 11.50 I1:2TET,";ACLETHANE 
~i ;:.:a 
0:0'1 i:. 96 

~: . .:;: ~-DI:HL~f;C:::~lZENE 

3.1 ·:. ?! F'-OISP.l~F:CEE;-l~ENE 

. ~v D-DlCHL~F:OEC~lZENE . ~ --..:-c ..... u, 

r- ,-- ::: :. -· .. ·,:_: :.o 

,... -~ - : 

0.0000 
0.0000 

9704.6260 
10490.0742 

9870.64::5 
9681.5332 

24895.4961 
27080.1113 

9301.9053 
8496.4053 
7'130.5835 
9436.B2Bl 
94B0.5850 

0.0000 
0.0000 

1CB26.2451 
26478.1602 
9540.7B42 
8448.8262 

10534.0723 
11386.0713 
::980.2148 

8971.2695 
9182.1621 
S980.4590 
B869.9756 

0.0000 
0.0000 

?841. 3271 
8951.3662 

0.0000 
0.0000 

5691.1768 
17761.S926 
3607.22~6 

0.000;) 
•\ ~fJOO 

AREA/ NOR~AL!IED 

CONC AREA HeiGHT HEIGHT BL 

0.0000! 
0,0000! 
2. 9706! 
3. 21 ~n 
3.02147. 
3.0242l 
7. 6206l 
8.2893Z 
2.84742 
2.6008h 
2.42m 
2.8887: 
2.9020l 
0. 00001 
o. 0000! 
3.3140! 
8.105\I 
2. 92051 
2.5862! 
3.22451 
3.48531 
7.0343l 
2. 7461Z 
2.8107! 
2. 7490l 
2.7151~ 

0.00007. 
O.OOOOl 
~.012!:! 

2.7401~ 

0. oooo: 
0. OOOOl 
2.66V4i: 

~ :.~ ... ··: ......... t .. 

2375 2814 
250il34 9043% 

38609 
OL .. i 
'"'' 

38196 
36154 

7242 
16458 
24561 
2562 

197375 
35725 
58467 
10096 

1625B 
42Z4 

!4806 
105B6 

!BIB 
5169 
6015 
663 

38520 
7611 

10724 
19!8 

30182 7042 
61027 1:248 
95483 18606 

173020 33912 
. 35085 6728 

105BO 2751 
11082 2574 

153893 234~8 

11500 I 19070 
151378 i3762 
158657 23902 
184238 ' 25"351 

7101 1117 
1583 249 

87442 
28913 

2009 
,~ ...... 
o ... .:.~·~ 

98/~C 

4374 
1!99 
:n 

j0}408 
t06~b 

lGVC~ 

0.0000~ 621 149 

" - .: ' ' 

O.B 1 
2.5 1 
2. 4 1 
., -r ' 
J.o -.1 t 

2.6 1 
3.4 I 
I. 0 1 
3.2 1 
4.1 1 
3.9 1 
5. 1 1 
4. 7 1 
5.5 1 
5.3 1 
4.3 1 
5.0 1 
5.1 1 . 
5.1 I 
5.2 1 
3.3 1 
4. 3 1 
6.6 1 
6.0 1 
6.4 1 
6.6 I 
7.3 I 
6. 4 1 
6.3 l 
i .3 1 
6.6 1 

10.3 1 
. " ' /, ... I 

c " • ... .:: 1 

s.: 1 
9.8 1 . " ' 
"·- 1 

' ; • i i 

REF 
PEAK 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

..:.. . --· - - - .. 

: DELTA 
RET TIME 

0 
0 
0 
0 
0 

·.3846 
0 

-.3508 
-.3268 
-.2652 

0 

·.19M 
0 

·.1B01 
-.1652 
-.1577 
-.1552 
-.1451 
-.1228 
·.1183 
·.1146 
·.2085 

0 
0 

0 
0 
0 

COtiC/AF.EA 

0. OOOOE+OO 
O.OOOOE+OO 
2.~135E-01 

1.0840E+OO 

2.733:E-01 
3.4375t+OO 
1.b454E+OO 
3. 7872E-Ol 
3.3170E+OO 
4.0109£-02 
:.b415E-01 
1. 621~E-O 1 
O.OOOOE+OO 
0. 000('E+OO 
I. 7740E-Ol 
2. 77:!E-01 
5.5t43E-02 
2.4081E·Ol 
9.9570E-Ol 
1.0774E+OO 
I. 49::0E-01 
7.8010E-OZ 
6.06S7E-02 
5. 660:::-02 
4.SI44E-O: 
O.OOOOE+OO 
0. OOOOE +Ot) 

l.lOO:E-01 
3. C95~E-(1: 
I). 0000!: ~·00 
O,CH)(::JE~~Y 

~.0t?Ot-Gi 
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C12 BLAN~~ Proces5ed: 01-13-1989 19:04:50, segment 3, cycle 3 

RAW DATA SAVEC :N FILE D:OI0133.P73 Second Channel Stc~ed in D: 11(1133.PTS 

* *** EXTERNAL STANDARD TABLE ***** 
**~•***********S~*** 01-13-1989 19:(15:46 Version 4.1 ************·********t* 
I Sample Name: Cl2 BLANK Data File: 0:010133 t 

* Date: 01-13-1989 19:05:29 Method: M:AVOASCRN 01-13-1989 18:35:17 # =4~% 

* Interface: 0 Cycle#: 3 Operator DF Channel#: 0 Vial#: N.A. * 
* Stat-ting Pei5.k Width: 5 Thres~.old: 1 Area Thr-eshold: :500 ~ 

***********************************%****%***~t=*****************~t*****~*;~t 
Starting Dela'1': Ending ret~~~icn time~ 

Area t-e_iect: 
Amc.Ltr.t i nj ~"=t2d: 

0.00 
100 

1. 00 
1.000000 

One s~mple per 0.61)2 sec. 
Dilution f&ct=r~ 1 .. ~': 

Saii1p l s Wei ;;iht: 

PEMK fin 
NU:1 TinE 

CJUCENTRATIDN in NORM~L!ZED 

ug/L CONC 

0.54 0.0000 0.00001 

' 0.81 0.0000 o.oooo: 
, 1.80 0. 0000 o.oooo: 0 

4 3.36 0.0000 o. ooooz 
5 5.56 TOLUENE 3023.3623 20. 3792~ 

6 5.37 0.0000 o.oooo: 
7 6.46 TETRACHLD~GEiHENE 751.8060 5.067bl 
8 7.08 0.0000 O.OOOOl 
9 9.03 0.0000 o.ooooz 

10 11), 43 0.0000 O.OOOOl 

1. ,56 BFB 9618.7461 64.83591 
12 11.51 1122TETRACLETHANE 708.5302 4. 7759! 

13 12.38 0.0000 0,00001 
14 13.02 0.0000 0. oooo: 
15 13.99 P-DICHLDROBENZENE 733.0903 4.94141 
16 14.49 0.0000 o.oooo: 
17 18.48 0.0000 0. 00001 
18 18.91 0.0000 o.oooo: 

TC;~L MOUNT = 14835.5342 

ARE~/ 

AhEH HEI5HT HEISHT PL 

10'~ . '0 2:03 0.9 1 
2560912 9848~2 " ' ... 1 

2165 b':'" , t 1 
340 <0< 

''" 4.3 1 
52310 01'lL 

, .... "' ~. 7 1 
1479 .,01 5.1 1 ... 
"'' ... 5.8 1 !3 .. hi 1'h.' 

881 135 6.5 ! 
~219 319 7.0 1 

741 154 4.8 1 
860:2 12466 6.9 1 
2049 183 11.2 1 

50116 4430 11.2 1 
1415 216 6.6 1 
3247 384 8.5 1 
P"C 165 7.4 1 

1910207 2o628B 7.2 1 
4538246 48014 94.5 1 

Areas, times, and heights stored in: 

"~' PEAK 

0 

Q 

0 
0 

0 

19:06:35. 

" !"I~' T" 
" ..,.:.L di 

RET TI~E 

0 

0 
0 

C"''T"'I' •• u IJ, 

O.COOOE+0Q 
0. ('000E..,.Oi) 
O.:)(JCOE+OO 
0. (J{HJGE+OD 

~.77~7E-02 

9.o::s~-ot 

O.COOOE+00 
O.(;OOOE+OO 
O.OOOOE+OO 
1.1180E-01 
3.4586£-01 
0.0000£+00 
O.OOOOE•OO 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

Data File= D:OI0133.PTS Printed on 
Start time: 0. 00 min. Stop time: 

D:OI0133.ATB 
01-13-1989 at 

19.01 min. Offset: 0 m··~'· 

Full Range: 50 millivolts 

llDICH 

TlZDIC 

2-Buta 

llliRI 

rOOEII 

lrRICHL 
I 
r1.: Di 
I 

I 

-9.54 

~-------================~~.181~ 
~~ 
-1.80 

\-3' 36 
I 
I 
' ' ! 
' 



I!OLUE!i 

13D!C 

HEXAN 

CHLORO 

M&P XY 

o-X'JLE 

BFB 

1122IE 

1'1-Dl CH 

D!CH 

t------5.56 
.~ 

(- 5. 87 

-6.46 

-7.00 

-9.03 

\ 
\-19.43 

~11.51 
l 
~-----::. - 10 oe v--- .... v 

\-13.02 

I 
I 

-14.49 r .... 
\ 
\ 

-18.86 

18.48 i 
1u1 I 



MEOH BLANV Processed: 1)1-13-1989 19:4(1:19, segment 4, cycle 4 

RAW DATA SAVED IN FILE D:OI0134.F'TS Second Channel Sto~ed in D:l.I!Jl34.PTS 

EXTERNAL STANDARD TABLE 

***~~*************** 01-13-1989 19:41:15 Version 4.1 ********************** 
I Sample Name: MEOH BLAN~ Data File: 0:010134 I 

*Date: 01-13-1989 19:40:59 Method: M:AVOASCRN 01-13-1989 18:35:17 # =44~ 

I Interface: 0 C)"cle#: 4 Operator DF Channel#: 0 ~'ial#: ~LA. I 

* Starting F·eak Width: 5 Threshold: 1 Area Threshold: 500 * 
*****'******************************************************************=*• 

0.00 Ending retgntion time: ] 0 ~)(l 

100 One sample per 0.602 sec. 
Amount injected: 1. 00 Dilution factc•r: 1. 00 

1 . 000000 

PE:iK F.ET ARE,\/ Z DE~Tri 

ug/L CONC AREA HE!SHT HE16HT BL PEAK RET TIME CONC/~.HE,; 

0.53 0.0000 0.00007. 1605 1368 I. 2 I O.OOOOE+OO 

2 1. !3 0.0000 o.ooooz 23868336 973115 24.5 I 0. 00(;0E+(I0 

3 1.88 11DlCHLDROE1H~NE 2837.8513 21.17701 10260 2831 3.6 I 0 -1.578 2.7660E-01 

4 Z.lO 0.0000 O.OOOOl 3~8672 104360 3.3 I O.OOOOE+OO 

• 5.19 C13D!CHLDROFROPANE 443.7479 3.~114l 24b2 379 b. 5 1 0 1. 771 1. so:~t-;J1 
" 
6 10.86 BFB 10119.0~!13 75. 5116! 90507 16000 5.7 1 0 0 1.!! 20~-·J! 

' t-;,31 0.0000 O.OOOOl ' 1429 I'' ,, 7.3 1 O.OOOOE+DO 

8 16.47 0.0000 0.0000! 814 170 4.8 I O.OOOOE+GO 

9 17.34 0.0000 0.00007. 1618 216 7.5 1 O.OOOOE+OO 

10 17.99 0.0000 O.OOOOl 153?0 744 20.7 1 O.OOOOE+OO 

II ::>8 0.0000 O.OOOOl 11015 0 0.0 I O.OOOOE•OO 

12 49 0.0000 O.OOOOl 10"'"' ''" 0 o. 0 I O.OOOOE+OO 

" !S. 55 0.0000 O.OOOOl 2688 2413 1.1 I O.OOOOE+OO 
'" 14 18.98 0.0000 0.00007. 294315 99988 2. 9 1 O.OOOOE+OO 

101 AL MOUNT = 13400.6289 

Areas, times, and heights stored in: D:OI0134.ATB 
Data File • D:OI0134.PTS Printed on 01-13-1989 at 19:41:56 
Start time: 0. 00 min. Stop time: 19.01 min. Offs~t: 0 mv. 

Full Range: 50 millivolts 

l ~:9~: 
·"'""'~=--------1~---,.13 I 

. ~"'1..88 
llDICH 

!12DIC 

2-Buta .. · , 
lll!RI ( 

El!ZEN 
...) 

/ 
TRICHL / 
[1, 2 Di 

f 
: I 
!"'C13DIC l i'- 5.19 

lTOl.UEN 

'"T13DIC 



CHLORO 

Q-X'ILE )L 
:=:=:::===~ -lij.S6 I 

I liFE 

c22IE 
l 

H-D!CH 

L14.31 
I 

D!CH 

-16.47 

~~--17 .34 

. .....1.2.99 

------------·::::l 



ADDENDUM TO CWM Vickery GWMP OAPjP Appendix B-14 
SOP Number: LM-RMA-1062 
Title: Total Suspended Solids (TSS) 

This addendum is specific to the Chemic.al Waste Management, 
Vickery, Ground Water Monitoring Plan QAPjP. Procedural 
changes or clarification statements presented herein are not 
applicable to Enseco SOPs . for other projects, and are made 
here in response to an EPA letter dated March 17, 1992 to CWM 
containing comments (with additional attachment) regarding the 
CWM-Vickery .GWMP QAPj P. 

Section 9.1.3: Duplicate analyses are required for this specific project. Acceptance 
control limits are matrix sensitive, and will not be determined until 
actual samples of the project matrix are analyzed. Limits will be 
indicated in the raw data. 



j 

Subject or Title: 
Total Suspended Solids (TSS) 

STANDARD 
OPERATING 
PROCEDURE 

Page _1_ of _5_ 

.:~~Er15eco 

SOP No.: Revision No. : Effective Date: 
LM-RMA-1062 Original March 13, 1989 

Supersedes: None 

1. Scope and Application 

1.1 Ana lytes 

This method is applicable to the determination of Total 
Suspended Solids (Nonfilterable Residue), defined as those 
solids retained by a glass fiber filter and dried at 103 
105°C. 

1.2 Detection Limit 

The detection limit is 2 mg/L. 

1.3 Applicable Matrices 

This method is applicable to drinking, surface, and saline 
waters, domestic and industrial wastes. 

1.4 Dynamic Range 

The range extends from the detection limit to about 20,000 mg/L. 

1.5 The approximate analytical time is 10 minutes per sample, not 
including drying time. 

2. Summary of Method 

A well-mixed aliquot of a sampl~ is filtered through a glass fiber 
filter and dried at 103 to 105°C. The residue is determined 
gravimetrically. 

Prepared by: Date: 
Lindsay Breyer February 27, 1989 

) 

Date: 

;/lr;f; 



SOP No.: 

-------- ·~-- ------~-------·~ --~-------

Total Suspended Solids 

Revision No. : 
LM-RMA-1062 Original 

STANDARD 
OPERATING 
PROCEDURE 

Page 2 of 5 - --

Effective Date: 
March 13, 1989 

3. Comments 

3.1 Interferences 

3 .1.1 

3 .1.2 

3 .1.3 

Filtration apparatus and filters must be carefully 
rinsed to remove potential interferences. 

Samples high in dissolved solids may give high results 
if the filter is not rinsed well after filtration of 
the sample. 

Non-representative particulates such as leaves, 
sticks, fish, and fecal matter should be excluded from 
the sample if it is determined that their inclusion is 
not desired in the final result. 

3.2 Helpful Hints 

The filtrate from this method may be used for the determination 
of Total Dissolved Solids (TDS), SOP: LM-RMA-1060. 

4. Safety Issues 

Follow normal laboratory precautions. 

5. Sample Collection and Preservation 

5.1 Samples are to be collected in plastic bottles and refrigerated 
at 4°C. 

5.2 The holding time for TSS is 7 days. 

6. Apparatus 

6.1 Vacuum pump with moisture trap. 

6.2 Vacuum filtration apparatus. 

6.3 Glass fiber filters, Gelman type A/E. Filters must be rinsed 
and dried prior to use. Place filter on the filtration 
apparatus; apply vacuum, and wash with three successive 20 ml 
portions of deionized water. Dry in an oven at 103 - 1osoc for 
one hour and store in a desiccator. 



SOP No.: 

Total Suspended Solids 

Revision No.: 
LM-RMA-1062 Original 

6.4 Drying oven, 103 - 105oc. 

6.5 Thermometer. 

6.6 Desiccator. 

6.7 Analytical balance, 0.0001 g sensitivity. 

;;,Enseco 
STANDARD 
OPERATING 
PROCEDURE 

Page 3 of 5 

Effective Date: 
March 13, 1989 

6.8 Miscellaneous laboratory glassware and apparatus. 

7. Reagents and Standards 

7.1 DCS solutions. Obtain from ERA, EPA, or other reliable source. 

8. Procedure 

8.1 Weigh filters on an analytical balance. 
covered with aluminum foil and mark with 
identification for each filter. 

Place on an oven rack 
appropriate 

8.2 Assemble filtration apparatus. Handle filters only with 
forceps. Place the filters with the patterned side down. 

8.3 Mix the sample well, measure 250 ml with a graduated cylinder, 
and filter. A smaller amount may be filtered if the sample is 
high in TSS. Filter 25 ml at a time until filtration slows. 
Record the total volume filtered. 

8.4 Rinse the graduated cylinder, filtration apparatus, and filter 
with three 10 ml portions of deionized water. 

8.5 Continue to apply vacuum until all moisture has been removed. 
Carefully remove the filter from the filter support and dry for 
at least one hour at 103 - 105°C. Record the oven temperature 
on the bench sheet. 

8.6 Cool the samples in a desiccator and weigh. 

8.7 Return the samples to the oven for another hour, cool in a 
desiccator, and reweigh. Repeat the drying cycle until the 
weight Joss is less than 0.5 mg. If more than three cycles are 
required, inform your supervisor. 

8.8 Calculate TSS results below. 



Total Suspended Solids 

STANDARD 
OPERATING 
PROCEDURE 

Page _i_ of _5_ 

\ 
\ 

;~Enseco 

SOP No.: Revision No.: Effective Date: 
LM-RMA-1062 Original March 13, 1989 

9. QA/QC Requirements 

9.1 QC Samples 

9 .1.1 

9.1.2 

9 .1.3 

9 .1.4 

One blank (deionized water) is required with every 
batch of 20 or less samples. 

Two DCS samples are required with every batch of 20 or 
less samples. 

Duplicates may be required for project specific QC. 

It is not possible to spike samples for TSS. 

9.2 Acceptance Criteria 

9.2.1 

9.2.2 

9.2.3 

Control limits are: 

Accuracy 85 - 115% 
Precision 15% 

Blanks must be between -0.5 and 1.5 mg residue weight. 

There are no acceptance criteria for project specific 
QC. 

9.3 Corrective Action Required 

9.3.1 

9.3.2 

10. Calculations 

Poor DCS results usually indicate that the samples 
were not mixed well. The samples must be reanalyzed. 

High blanks indicate contamination. Low blanks 
indicate that the filters were not properly rinsed and 
dried. Reanalyze the samples. 

10.1 Calculate the residue weights: 

RESIDUE = 1000 x (FINALWT - INITIALWT) 

RESIDUE = Residue weight, mg 
FINALWT = Final weight of filter and residue, g 
INITIALWT = Initial weight of filter, g 



-----------~ ~---·---·-·-- -~Enseco 

SOP No.: 

Total Suspended Solids 

Revision No. : 
LM-RMA-1062 Original 

10.2 Calculate TSS: 
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NOTE: If the blank is less than 0.5 mg, do not subtract it. 

10.3 Calculate detection limit(s): 

This is necessary only if the blank was more than 0.5 mg, or if 
less than 250 mL sample was used due to limited volume. 

DETLIM = WT x 1000 I VOL 

DETLIM =Detection limit, mgiL 
WT = 0.5 mg OR blank residue weight, whichever is larger 
VOL = 250 mL OR the sample volume used, whichever is smaller 

11. Reporting 

11.1 Reporting units are mgiL. 

11.2 Reporting Limits 

Values less than the detection limit are reported as NO. 

11.3 Significant Figures 

Range 
2 - 9 
10 - 99 
100+ 

11.4 LDMS Data Entry 

Waters/Wastes 
1 
2 
3 

Since drying times will vary, the analysis date will be the date 
that the .samples were initially placed in the oven for drying. 

12. References 

12.1 Method Source: EPA Method 160.2 

12.2 Deviations from source method and rationale 
None. 



ADDENDUM TO CWM Vickery GWMP QAPjP Appendix 8-15 
SOP Number: LM-RMA-1066 
Title: Total Organic Carbon (TOG) 

This addendum i.s specific to the Chemical Waste Management, 
Vickery, Ground Water Monitoring Plan QbPjP. Procedural 
changes or clarification statements presented herein are not 
applicable to Enseco SOPs for other proje<:!ts, and are made 
here in response to an EPA letter dated March 17, 1992 to CWM 
containing comments (with additional attachment) regarding the 
CWM-ViCkery GWMP QAPjP. 

Total Organic Carbon analyses are to be performed on samples from the Brassfield 
monitor well. No TOG analyses are required on samples from the Knox-Kerbel monitor 
well. 

SW-846 method for TOG requires that samples are analyzed in quadruplicate. This 
multiple analyses will be performed for this project. 
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1. Scope and Application 

1.1 Ana lytes 

This method covers the determination of various forms of carbon 
using the O.I. Corporation Model 700 TOC Analyzer. The 
instrument is capable of measuring various forms of carbon. The 
specific forms measured depend on sampling technique and 
subsequent handling in the laboratory. Unless special 
requirements are specified before the analysis is started, 
samples will be homogenized, the solids allowed to settle, and 
the liquid decanted for analysis. 

The definition of organic carbon depends on the preliminary 
treatment of the samples. Unless otherwise specified, the 
result reported will NOT include purgeable organic carbon or 
particulate carbon. 

Purgeable organic carbon and inorganic carbon may also be 
determined but are not reported unless specifically requested. 

1.2 The detection limit is 0.1 mg/L. 

1.3 Applicable Matrices 

This method is applicable to drinking, surface, and saline 
waters, domestic and industrial wastes. 

Prepared by: Date: 
Lindsay Breyer 7/18/88 

Management Approval:. 
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1.4 Dynamic Range 

Instrument response is linear to 50 mg/L. Higher concentrations 
may be analyzed by dilution of the samples. 

1.5 Approximate analytical time is 10 minutes per sample. 

2.0 Summary of Method 

2.1 The sample is acidified and sparged to convert inorganic carbon 
(carbonates and bicarbonates) to carbon dioxide, which is 
trapped on a molecular seive. Purgeable organic carbon is also 
removed by sparging and trapped on a purgeables trap. The 
molecular seive is thermally desorbed and the carbon dioxide is 
detected by a nondispersive IR detector. The purgeables trap is 
then desorbed and the compounds pyrolyzed in an oxygen 
atmosphere to carbon dioxide, which is measured by the same 
detector. The sample is then digested with sodium persulfate at 
1oooc. Organic carbon is converted to carbon dioxide, which is 
trapped on the molecular seive trap. It is then thermally 
desorbed and the carbon dioxide measured by the nondispersive IR 
detector. 

3. Comments 

3.1 Interferences 

3 .1.1 

3 .1.2 

3 .1.3 

Particulates in the sample have been found to cause 
erratic results even when the samples are homogenized. 
They will also cause carry-over to subsequent samples. 

As noted above, the manner of preliminary treatment of 
the sample defines the types of carbon which are 
measured. Specific sample requirements must be 
defined when the samples are logged in for analysis. 

Purgeable organic carbon will be lost if the samples 
are not collected in VOA vials with the headspace 
eliminated. 

3.2 Helpful Hints 

This SOP was written specifically for the OI 700 TOC Analyzer. 
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4. Safety Issues 

Follow normal laboratory precautions. 

5. Sample Collection and Preservation 

5.1 Samples are collected in glass bottles and preserved by adding 
sulfuric acid to pH less than 2. 

5.2 Samples requiring purgeable organic carbon must be collected in 
VOA vials with headspace eliminated. 

5.3 The holding time for TOC is 28 days. 

6. Apparatus 

6.1 OI 700 TOC Analyzer with POC option, autosampler, etc. 

6.2 Disposable glass autosampler tubes. 

6.3 Volumetric pipettes, volumetric flasks, beakers, etc. 

7. Reagents and Standards 

7.1 Phosphoric Acid, 5% v/v 

Carefully add 50 ml phosphoric acid to about 600 ml deionized 
water, mix, and dilute to 1000 ml. 

7.2 Sodium Persulfate, 10% w/v 

Dissolve 100 g sodium persulfate in deionized water and dilute 
to 1000 ml. 

7.3 TOC Stock Standard, 1000 mg/L 

Dissolve 2.128 g potassium hydrogen phthalate in about 600 ml 
deionized water, add 2 ml concentrated sulfuric acid, and dilute 
to 1000 ml. 

7.4 TOC Working Standards 
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7.5 

Dilute the stock standard with deionized water as follows: 

Aliquot Final Volume TOC Concentration 

1.0 ml 200 ml 5.0 mg/L 
5.0 ml 200 ml 25.0 mg/L 

10.0 ml 200 ml 50.0 mg/L 

LCS Solution 

Weigh an empty 250 mL glass bottle covered with a VOA cap. Fill 
with a diluted ERA demand sample and recap, eliminating all 
headspace. Inject 10.0 uL chloroform through the septum and 
reweigh. Shake vigorously until the chloroform has dissolved. 
The TOC concentration will be the true value of the ERA sample. 
The POC concentration is calculated from: 

POC = 1491 I (WT2 - WTl) 

POC = POC concentration, mg/L 
WT2 =Weight of full bottle+ cap, g 
WTl = Weight of empty bottle + cap, g 

If POC is not required, it is unnecessary to spike the ERA 
sample with chloroform. 

8. Procedure 

8.1 Instrument Set-Up 

8.1.1 

8.1.2 

8.1.3 

8.1.4 

The instrument should be left on with gases flowing in 
order to reduce the need for detector maintenance. If 
the instrument has been turned off for any reason, 
turn it back on and allow it to warm up until the IR 
output stabil1zes (may be several hours). 

Check gas pressures. Nitrogen should be at 30 psi and 
oxygen at 10 psi. 

Check gas flows. Purge gas flow should be 6.0 and 
detector gas flow 4.5 on the rotameters. If these 
flows cannot be achieved, inform your supervisor. 

Fill the deionized water reservoir and set the flow 
rate to keep the wash station full. 
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8.1. 5 

8.1. 6 

8.1. 7 

Fill the acid reservoir with 5% phosphoric acid and 
the oxidant reservoir with 10% sodium persulfate. 
Check to be sure that the reagent bottles are being 
sparged. 

Open the keypad drawer and press the PRIME ACID button 
10 to 20 times to prime the acid pump. 

Press the PRIME OXIDANT button 10 to 20 times to prime 
the oxidant pump. 

8.2 Reagent Blanks 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

Select Display Mode NORMAL PPM C and Analysis Mode 
POC/IC/TOC. 

Press SET SYSTEM CONFIG 1. Set the instrument 
parameters as follows: 

ACID INJECTION PUMP: Enabled 
OXID INJECTION PUMP: Enabled 
SAMPLE PUMP: Disabled 
SAMPLE LOOP VALVE: Disabled 
AUTO-RUN ANALYSIS: Enabled 
AUTO-PRINT: Enabled 
AUTO-SAMPLER: Disabled 

Press CLEAR ENTRY when the proper system configuration 
has been established. 

Press RUN/STOP. The instrument will automatically run 
blanks (acid and oxidant) and cleanse itself. 

When the blanks show consistent results, press 
RUN/STOP and CLEAR. 

If the instrument has already been calibrated, the 
results printed should be less than the detection 
limit. If not, as might happen with new reagents, it 
may be necessary to recalibrate. Compute the average 
millivolt reading for the last three blanks. Compute 
the average for all three forms of carbon. 

8.3 Calibration 
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Check calibration by analyzing the 25 mg/1 standard. 
If it is within 10%, recalibration is not necessary. 

Press SET SYSTEM CONFIG and set the following 
parameters: 

ACID INJECTION PUMP: Enabled 
OXID INJECTION PUMP: Enabled 
SAMPLE PUMP: Enabled* 
SAMPLE LOOP VALVE: Enabled* 
AUTO-RUN ANALYSIS: Enabled 
AUTO-PRINT: Enabled 
AUTO-SAMPLER: Disabled 

*Changed from reagent blank configuration. 

Press CLEAR ENTRY when finished. 

Disconnect the sample line from the sampler and insert 
into the 25 mg/L calibration standard. 

Press RUN/STOP. The 
standard repeatedly. 
at least 3 runs have 

instrument will analyze the 
Press RUN/STOP and CLEAR after 

been completed. 

Compute the average mV response f~r organic carbon. 

Press SELECT DISPLAY MODE twice to get to CALIBRATION 
CONSTANTS. 

Press SELECT NEXT DISPLAY. Choose option 2, organic 
carbon calibration. 

Enter the average blank mV for each form of carbon. 
If a value is·already entered, add it to your average 
before entry. Also add it to the average mV for the 
standard. 

ENTER STANDARD MASS: Multiply the standard 
concentration (mg/L) by the loop volume (mL) and enter 
the result. With a 1.010 mL loop and 25 mg/L 
standard, the standard mass is 25.25. 

Press SELECT NEXT DISPLAY. Enter the mV average for 
the standard. The scaling factor will be displayed. 
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press SELECT DISPLAY 
Reattach the sample 

Mix samples well, fill sampler tubes, and load the 
autosampler. Deionized water should be first, 
followed by the standards and the LCS samples. Record 
the order in which the samples will be analyzed (the 
sampler moves counterclockwise). If POC is required, 
use the racks supplied for VOA vials and load them 
directly onto the sampler. Do not open VOA vials. 

Press SET SYSTEM CONFIG 1. Set the following 
parameters: 

ACID INJECTION PUMP: Enabled 
OXID INJECTION PUMP: Enabled 
SAMPLE PUMP: Enabled 
SAMPLE LOOP VALVE: Enabled 
AUTO-RUN ANALYSIS: Enabled 
AUTO-PRINT: Enabled 
AUTO-SAMPLER: Enabled 
READY/STANDBY STATUS OVERRIDE: Disabled 
SAMPLE ID NUMBER: 01 
SAMPLE STOP NUMBER: ** 
NUMBER OF REPS PER SAMPLE: 1 

**Position of last sample on the autosampler 

Advance the sampler so that the first sample is under 
the sample line. 

Press RUN/START. The run will proceed automatically 
and stop when the last sample has been analyzed. 

Dilute and reanalyze any samples more than 50 mg/L. 
Turn off the deionized water reservoir when done. 

9. QA/QC Requirements 

9.1 QC Samples 

9.1.1 Analyze one sample of deionized water with every batch 
of 20 or less samples. 
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9 .1.2 

9 .1. 3 

9 .1.4 

9 .1. 5 

Two LCS samples are required with every batch of 20 or 
less samples. 

Linearity check standards (5, 25, 50 mg/L) are 
required at the start of every run. Calibration 
checks (25 mg/L) are required after every 10 or less 
samples and at the end of the run. 

Duplicates may be required as project specific QC. 

Spikes may be required as project specific QC. Dilute 
1.0 ml stock standard to 100 mL with sample. The 
spiking concentration is 10 mg/L TOC. See your 
supervisor if spikes are required for POC. 

9.2 Acceptance Criteria 

9.2.1 

9.2.2 

9.2.3 

Control limits are: 

TOC 
POC 

Accuracy 

91 - 109% 
70 - 130% 

Precision 

20% 
20% 

Standard checks must be within 10% of the expected 
value. 

There are no acceptance criteria for project specific 
QC. 

9.3 Corrective Action Required 

Verify that the instrument is properly calibrated. Check 
autosampler tubes for contamination. Be sure that the sample 
pump and reagent pumps are operating correctly. Recalibrate and 
reanalyze samples as necessary. 

Check for nonlinearity and also the IR output. If it is too 
high, the cell may need cleaning. Consult your supervisor. 

Check gas flows with and without heating of the primary trap and 
POC trap. If the flow drops below 4.5 (primary trap) or 4.0 
(POC trap) when heat is applied, the traps need maintenance. 
See your supervisor. 
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10. Calculations 

Record the results printed out for each sample. Multiply by any 
dilution made to get the final result. 

11. Reporting 

11.1 Reporting units are mg/L 

11.2 Reporting Limits 

Samples less than 0.1 mg/L are reported as NO. 

11.3 Significant Figures 

0.1 to 0.9 mg/L 
) 1.0 mg/L 

11.4 LDMS Data Entry 

1 significant figure 
2 significant figures 

The usual standards for data entry apply. 

12. References 

12.1 Method Source: EPA Method 415.1 

12.2 Deviations from Source Method and Rationale 

12.1 The source method is vague. as to specific procedures to 
follow and references the instrument manual. 

12.2 Solids are excluded from analysis unless specifically 
requested on the samples. Solids preclude the use of an 
autosampler and cause carryover and erratic response. 



ADDENDUM TO CWM Vickery GWMP QAPjP Appendix B-16 
SOP Number: LM-RMA-1001 
Title: Acidity 

This addendum is specific to the Chemical Waste Management, 
Vickery, Ground Water Monitoring .fllan QA.fljP. Procedural 
changes or clarification s·tatements presented herein are not 
applicable to Enseco SOPs f'or other projects, and are made 
here inresponse to an EPA. letter dated March 17, 1992 to CWM 
containing comments (with additional attachment) regarding the 
CWM'·Vickery GWMP qAPjP. 

Section 9.1.3: Duplicate analyses are required for this specific project. Acceptance 
control limits are matrix sensitive, and will not be determined until 
actual samples of the project matrix are analyzed. Limits will be 
indicated in the raw data. 
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1. Scope and Application 

1.1 Analytes 

This method is used for the determination of acidity as Calcium 
Carbonate. It measures the mineral acidity plus the acidity 
resulting from the oxidation and hydrolysis of polyvalent cations, 
including salts of iron and aluminum. 

1.2 Detection Limit 

The detection limit of this method is 10 mg/L as Calcium Carbonate. 

1.3 Applicable Matrices 

This method is applicable to surface waters, sewage and industrial 
wastes, particularly mine drainage and receiving streams, and other 
waters containing ferrous iron and other polyvalent cations in a 
reduced state. 

1.4 Dynamic Range 

This method covers the range from approximately 10 to 1000 mg/L as 
Calcium Carbonate, using 50 ml sample. 

Prepared by: Date: 

Date: 

QA Officer Approval Date: 

~~ 
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1.5 The approximate analytical time is 30 minutes per sample. 

2. Summary of Method 

2.1 The pH of the sample is measured and adjusted to 4 or less if 
necessary. Hydrogen peroxide is added, the solution is boiled, 
cooled to room temperature, and titrated to pH 8.2 with standard 
a 1 ka 1 i . 

3. Comments 

3.1 Interferences 

Suspended matter present in the sample, or precipitates formed during 
the titration, may cause a sluggish electrode response. To 
compensate, the sample is titrated slowly near the endpoint. 

4. Safety Issues 

Normal laboratory precautions should be followed. 

Hydrogen peroxide is a strong oxidizer. Wear gloves when handling it. 
Do not allow it to come into contact with combustible or incompatible 
materials. Promptly clean up any spills. 

5. Sample Collection and Preservation 

Samples are collected in plastic bottles and cooled to 4oc. The holding 
time for acidity is 14 days. 

6. Apparatus 

6.1 pH meter and electrodes 

6.2 Hot plate 

6.3 Magnetic stirrer and stir bars 

6.4 Beakers, burette, volumetric flasks, and other laboratory apparatus. 
All glassware must be thoroughly washed and rinsed with deionized 
water. 
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7. Reagents and Standards 

7.1 30% Hydrogen peroxide 

7.2 Standard sodium hydroxide, 0.02 N 

Dissolve 0.80 g sodium hydroxide in water and dilute to 1 liter. 
Standardize versus 0.02 N sulfuric acid by titrating 25 ml sodium 
hydroxide solution with standard acid to a pH of 7 .0. Determine the 
sodium hydroxide concentration from: 

N (Base) = N (Acid) X V (Acid) I V (Base) 

N (Base) = Normality of sodium hydroxide 
N (Acid) = Normality of sulfuric acid 
v (Acid) = Volume of acid used in titration 
v (Base) = Volume of base titrated 

7.3 Standard sulfuric acid, 0.02 N 

Prepare and standardize according to the method given in the 
Alkalinity SOP. 

7.4 Buffers for calibrating pH meter, values 4.0, 7.0, and 10.0. 

8. Procedure 

8.1 Sample Preparation 

8.1.1 

8.1.2 

8.1.3 

Pipette 50 ml sample into a 250 ml beaker. 

Measure the pH of the sample. If the pH is more than 4.0 
add 0.02 N sulfuric acid in 5.0 ml increments until the pH 
is less than 4.0. Record the total volume of sulfuric 
acid added. 

If the sample pH is less than 4.0, do not add any acid. 

Add 5 drops of 30% hydrogen peroxide. 
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8.1.4 

8.1. 5 

Heat the sample to boiling and continue boiling for 4 
minutes. If samples contain high concentrations of ferrous 
iron, more hydrogen peroxide and a longer boiling time may 
be necessary. 

Cool the samples to room temperature. 

8.2 Calibration 

8.2.1 

8.2.2 

8.3 Analysis 

8.3.1 

8.3.2 

Calibrate the pH meter according to the manufacturer's 
instructions. 

Standardize the sodium hydroxide and sulfuric acid as 
above. 

Place sample on the magnetic stirrer. 

Titrate the samples to pH 8.2 with standard sodium 
hydroxide. Near the endpoint, add sodium hydroxide slowly 
to allow the solution to equilibrate. 

9. QA/QC Requirements 

9 .1 QC Samp 1 es 

9.1.1 

9.1.2 

9.1.3 

9.1.4 

A blank (deionized water) is required with every batch of 
20 or less samples. 

There is no LCS for acidity at this time. 

Duplicates may be required for project specific QC. 

There is no suitable spike for acidity at this time. 

9.2 Acceptance Criteria 

Since there is no LCS, no acceptance criteria have been established 
for acidity .. 
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9.3 Corrective Action Required 

Review the titration data carefully with your supervisor. 

10. Calculations 

ACIDITY = 50000 X (NBASE X VBASE - NACID X VACID) I VOL 

ACIDITY = Sample acidity, mg/L as Calcium Carbonate 
NBASE = Normality of sodium hydroxide titrant 
VBASE = Volume (mL) of sodium hydroxide for titration 
NACID = Normality of sulfuric acid added to sample 
VACID = Volume (mL) of sulfuric acid added to acid 
VOL = Sample volume analyzed (mL) 

11. Reporting 

11.1 Reporting Units 

Acidity is reported in mg/L as Calcium Carbonate 

11.2 Reporting Limits 

Values less than 10 mg/L are reported as ND. 

11.3 Significant Figures 

Range 

10 - 30 
31 - 99 
)100 

11.4 LDMS Data Entry 

Sig. Figures 

1 
2 
3 

The usual standards for data entry apply. 
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12.1 Method Source 

EPA Method 305.1 

12.2 Deviations from Source Method and Rationale 

-------- ·.~.Enseco 
STANDARD 
OPERATING 
PROCEDURE 

Page _6_ of _Q_ 

Effective Date: 
April 14, 1988 

No deviations from the source method have been incorporated into this 
SOP. 



ADDENDUM TO CWM Vickery GWMP QAPjP Appendix B-17 
SOP Number: LM-RMA-1101 
Title: Specific Gravity (Hydrometric) 

This addendum is specific to the Chemical Waste Management, 
Vickery, Ground Water Monitoring Plan QAPjP. Procedural 
changes or clarification statements presented herein are not 
applicable to Enseco SOPs for other projects, and are made 
here in response to an EPA letter dated March 17, 1992 to CWM 
containing comments (with additional attachment) regarding the 
CWM-Vickery GWMP QAPjP. 

Section 9.1.2: Duplicate specific gravity analyses are required for this specific 
project. A duplicate analyses will be performed on each sample. 
Acceptance control limits are matrix sensitive, and will not be 
determined until actual samples of the project matrix are analyzed. 
Section 9.2.1 of the SOP indicates tentative control limits. Limits will 
be indicated in the raw data. 
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1.1 This method covers the determination of specific gravity by 
hydrometry. 

1. 2 Detection Limit 

A detection limit for specific gravity is not defined. 

1.3 Applicable Matrices 

This method is applicable to the analysis of drinking, surface and 
saline waters that are free of oil separable by filtration. 

1.4 Dynamic Range 

The approximate dynamic range of this method is 0.7 to 2.0. 

1.5 Approximate analytical time is 10 minutes per sample. 

2. Summary of Method 

2.1 A volume of filtered sample is placed in a graduated cylinder and 
stabilized to 15.60 C in a circulating water bath. A hydrometer is 
immersed in the sample and the specific gravity is read directly from 
the graduated scale. 
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3.1.1 Samples must be free of oil before measurement, therefore, 
only freshly filtered samples should be used. 

4. Safety Issues 

4.1 All employees are expected to be familiar with and follow the 
procedures outlined in the Enseco/RMAL safety plan. Lab coats and 
safety glasses are required in all laboratory areas at all times. If 
you have any questions or safety concerns, see your supervisor or 
safety officer. 

5. Sample Collection and Preservation 

5.1 Samples are to be collected in glass or plastic bottles. Any further 
attempts at preservation will alter the specific gravity of the 
sample. 

5.2 The holding time for specific gravity is not defined. Enseco 
recommends analysis within 28 days of collection. 

6. Apparatus 

6.1 Circulating water bath, calibrated to 15.6+ 1oc 

6.2 500 ml graduated cylinder 

6.3 Hydrometer with graduations no greater than 0.002 

7. Reagents and Standards 

7.1 DCS Solution 

Any solution of known specific gravity can be used. Enseco 
recommends deionized water (ASTM D 1193, Type II) with a true value 
of 1.0000 + 0.009. 

8. Procedure 

8.1 Place a sufficient quantity of glass wool, to trap any separable oil, 
into a glass or plastic funnel. 
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8.2 Place the funnel into a clean, dry 500 ml graduated cylinder and 
gravity filter approximately 250 mL of sample. Discard glass wool 
when finished. 

8.3 Place the graduated cylinder containing the filtered sample into a 
heated, circulating water bath calibrated to 15.6 + 1°C and allow to 
equilibrate for one hour. 

8.4 Place a hydrometer into the sample such that it does not migrate to 
the sides of the graduated cylinder. The hydrometer must float 
freely in the sample and not touch the sides of the graduated 
cylinder. 

Read the specific gravity directly from the scale on the hydrometer. 

If the range on the first hydrometer is not within the sample value, 
another hydrometer with the appropriate range must be used. A good 
"rule of thumb" would be to start with the range of 0.9-1.0 units. 
If the hydrometer sinks below the 0.9 units a hydrometer with the 
scale of 0.8-0.9 or 0.7 to 0.8 will be needed. If the hydrometer 
floats above the 1.0 unit mark, a hydrometer with a scale of 1.0 to 
1.2 or greater will be needed. 

9. QA/QC Requirements 

9.1 QC Samples 

9.1.1 Two DCS samples are required with every bate~ of 20 or less 
samples. 

9.1.2 Duplicates may be required as project specific QC. 

9.1.3 Spiking of specific gravity is not applicable. 

9.2 Acceptance Criteria 

9.2.1 Control limits have not been formally established. Until a 
substantial body of data can be obtained, control limits will 
be: 

10. Reporting 

Accuracy 
99-101% 

Precision 
2% 

10.1 Reporting units for specific gravity are not applicable. 
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10.2 Significant Figures 

Range 
< 0.999 
1+ 

11. References 

11.1 Method Source: 

Waters 
3 
4 

Revision No.: 
Original 
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May 1, 1989 

ASTM D 1429-76 (Reapproved 1981). "Standard Test Method for Specific 
Gravity of Water and Brine," Method D, pp. 231-234. 

11.2 Deviations from source methods and rationale 

11.2.1 Samples are analyzed ONLY at 15.60C (6QOF). Corrections from 
other temperatures to 6QOF are not necessary. 



ADDENDUM TO CWM Vickery GWMP QAPjP Appendix B-18 
SOP Number: LM-EST-4002 
Title: Water Miscible Solvents by GC/FID, Using 

Direct Aqueous Injection 

This addendum is specific to. the Chemical< Waste Management, 
Vickery, Ground .water Monitoring Plan QAPjP. Procedural 
changes or clarification statements presented herein are not 
applicable to Enseco SOPs for other projects, and are made 
here in response. to an EPA letter dated March. 17, 1992 to CWM 
containing.comments (with additional attachment) regarding the 
CWM-Vickery GWMPQAPjP. 

This is a different SOP from the method initially submitted with QAPjP revision No. 0. 

Section 6.2: 

Section 9.1: 

Section 11: 

The gas chromatograph column to be used is a RTX-1701 30m x 
0.53mm, 3.0um film model. 

Matrix spike/matrix spike duplicate analyses will be performed at a 
frequency of one per every 20 or fewer samples prepared/analyzed. 
pike components will be the same compounds used in the DCS 
standards noted in SOP Section 7.4. Spike levels and control limits 
are matrix specific, and will be determined when analysis of project 
matrix samples are analyzed. The spiking levels and control limits will 
be included in the raw data. 

Data package requirements are found within this SOP Section 11. 
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Supersedes: None 

ENSECO PROPRIETARY INFORMATION STATEMENT: 

These documents have been prepared by and remain the sole property of Enseco, Inc. 
They are submitted to (clientjgovt. entity) solely for its use in evaluating 
Enseco's qualifications in connection with the particular project, certification or 
approval for which they were prepared, and are to be held proprietary to Enseco. 

The user agrees by its acceptance or use of these documents to return them upon 
Enseco's request, and not to reproduce, copy, lend or otherwise disclose or dispose 
of the contents, directly or indirectly, and not to use them for any purpose other 
than that for which they were specifically furnished. The user also agrees that 
where consultants or others outside of user's organization are involved in the 
evaluation process, access to these documents shall not be given to those parties, 
unless those parties also specifically agree to the conditions stated above. 

1.0 SCOPE AND APPLICATION 

1.1 This method is suitable for the analysis of water miscible 
solvents in aqueous samples and extracts. Direct injection 
technique is used. Appropriate extraction techniques are outlined 
in Sec. 8. 

1.2 Analytes: The analytes that can be determined by this method are 
listed in Table 1. 

1.3 Reporting limits: The method reporting limits are listed in Table 
1. 

1.4 Applicable matrices: Water, Solid, Waste, Leachate. 

1.5 

1.6 

Prepared by: 
Dan Segal 

Table 2 indicates the approximate retention time in minutes for the 
column used in this analysis. 

Total analysis time per injection is approximately 25 to 30 
minutes. 

Date: 
10/4/90 

Management Approval: Date: 

QA Officer Approval: Date: 
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2.0 METHOD SUMMARY 

2.1 This is a direct aqueous injection gas chromatography method 
applicable to the determination of the water miscible solvents 
listed in Table 1. 

3.0 COMMENTS 

The solvents are injected onto a gas chromatographic column. The 
gas chromatograph is temperature programmed to separate the 
analytes which are then detected by a flame ionization detector. 

3.1 Matrix interferences may be caused by contaminants that are co
extracted from the sample. The extent of the matrix interferences 
will vary from source to source, depending upon the nature and 
diversity of the industrial complex or municipality being sampled. 
If the initial preparation of the sample has not removed these 
interferences, it may be necessary to re-extract the samples or 
dilute out the interferences. 

4.0 SAFETY ISSUES 

4.1 The toxicity or carcinogenicity of each reagent used in this method 
has not been precisely defined; however, each chemical compound 
should be treated as a potential health hazard. From this 
viewpoint, exposure to these chemicals must be reduced to the 
lowest possible level. 

4.2 A Material Safety Data Sheet (MSDS) is available for each 
laboratory standard and reagent chemical. The appropriate MSDS 
must be reviewed by the employee before handling the chemical(s). 

4.3 All laboratory personnel should be thoroughly familiar with the 
laboratory Safety Manual before undertaking any laboratory work. 

5.0 SAMPLE COLLECTION, PRESERVATION, CONTAINERS, AND HOLDING TIMES 

5.1 See the appropriate sample handline SOP's for sample collection, 
preservation, and containers. 
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5.2 It is recommended that all aqueous samples be analyzed within 14 
days of collection. All solid and waste samples should be 
extracted within 14 days of collection. 

5.3 All extracts must be analyzed within 40 days of extraction. 

6.0 APPARATUS 

6.1 Gas Chromatograph, Hewlett-Packard Model #5890 or equivalent, 
equipped with Flame Ionization Detector (FID). 

6.2 Gas Chromatograph columns (recommended). 

A: 6ft x 2mm ID glass packed with 1% SP-1000 on 60(80 
Carbopack. Detector 300 degrees C, Injector 220 degrees C. 
Initial Temp 60 degrees C for 3 min., increase temp at 8 
degrees C/min to final temp of 200 degrees C and hold for 5 
min. 

or B: DB624 FSCC 30m x 0.53mm ID, 3um df. 
Detector 300 degrees C, injector 280 degrees C (splitless 
mode, purge on at 1 min.). Initial temp 30 degrees C for 7 
min., increase temp at 10 degrees C(min. to a final temp of 
250 for 4 min. 

6.3 Autosampler: Hewlett-Packard Model #7673-or equivalent. 

6.4 Data system capable of integrating responses in either height or 
area, and reporting in terms of external standards. 

7.0 REAGENTS AND STANDARDS 

7.1 Reagent Water- Millipore Milli-Q water, purged for a minimum of 30 
minutes. 

7.2 Stock Standard Solution- Stock solution maybe prepared from pure 
standard materials or purchased as certified solutions. A 1 mg(ml 
secondary standard can be made by using the equation. 

0 = !1 
v 

v = !1 
D 

Where: 0= density in g(ml 
M= mass of solution in g 
V= volume of neat solution needed in ml 
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7.3 Secondary Calibration Standards 

Concentration Level 

5 ug/ml 
10 ugjml 
25 ug/ml 
50 ugjml 

...---- DOugTmT 

Volume of Secondary Standard 
10 ml Reagent Water 

50 ul 
100 ul 
250 ul 
500 ul 
1.0 ml 

Additional levels maybe analyzed at the analyst's discretion. 

7.4 Duplicate Control Sample (DCS) Standard. Methanol, !-Propanol and 
!-Butanol at 1.0 mg/ml each. 

7.4.1 Aqueous DCS- add 125 ul of DCS standard solution+ 4.9 ml 
reagent water, spike concentration 25 mgjl. 

7.4.2 Soil OCS- add 125 ul of DCS standard into 5.0 grams Ottawa 
Sand. Extract with 4.9 ml reagent water, spike 
concentration 25 mg/1. 

8.0 PROCEDURE 

8.1 Sample preparation - No preparation is required for aqueous 
samples. Soil and waste samples are extrac~ed in reagent water. 
Weigh 5 grams of soil into a 40 ml vial, add 5 ml of reagent water. 
Cap and shake for 2 min. Let settle and remove a portion of the 
aqueous phase, place in autovial for analysis. 

8.2 Instrument Calibration 

8.2.1 Inject the medium level std. on the gas chromatograph. 
Make certain that the data system correctly identifies all 
peaks in the report. 

8.2.2 Inject calibration standards at a m1n1mum of 5 
concentration levels. 5, 10, 25, 50, 100 ugjml 



STANDARD 
OPERATING 
PROCEDURE 

Subject or Title: Page _5_ of 10 
ANALYSIS OF WATER MISCIBLE SOLVENTS BY GC/FID, DIRECT AQUEOUS INJECTION 

SOP No.: Effective Date: 
LM-EST-4002 

Revision No.: 
1.0 October 4, 1990 

8.2.3 The Relative Standard Deviation (%RSD) for each compound 
must be less than 20%. 

8.2.4 If the calibration is acceptable, enter the average 
calibration factors into the calibration table of the data 
system. 

8.3 Daily Procedure 

8.3.1 Before analyzing samples, inject the medium-level standard. 

8.4 Analysis 

All compounds must have a Relative Percent Difference (RPD) 
and less than 15% of the original average calibration 
factor. 

8.4.1 Analyze method blanks, reagent blanks, and DCS before 
proceeding to samples. 

8.4.2 Sample dilution is made when necessary so response is in 
the calibration range. 

8.4.3 After every 10 injections the medium-level standard is 
analyzed. 

8.4.4 Analyze a check standard at the end of each sample 
sequence. 

8.4.5 All injections should be noted in the injection logbook. 

9.0 QA/QC REQUIREMENTS 

9.1 QC Samples- the laboratory must, on an ongoing basis, demonstrate 
through the analysis of quality control check standards that the 
operation of the measurement system is in control. 

9.2 Calibration- Calibration curves and method blanks should be 
analyzed daily. Calibration factors are calculated using the 
equation in 10.1. The average calibration factor must be based on 
a minimum of five concentration levels. The average calibration 
factor must include data from the 5.0 ug/ml levels in order to 
attain the desired reporting limit (5.0 mg/1). 
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9.3 Duplicate control samples (DCS) must be run with each curve and 
additionally for each 20 samples. The control samples are spiked 
at 25 mgjl with acceptable recovery being 50-150%, acceptable 
precision 20 RPD. The accuracy precision data is to be used for 
advisory purposes only. 

9.4 Calibration check standards are to be run at the 25.0 mg/1 level 
after each 10 samples as well as at the end of a sequence of 
samples. The measured concentration of the check standard must 
fall witin +/- 15% of the nominal value. If the check standard 
does not meet this criterion, it may be re-analyzed. If it still 
does not pass, a new calibration curve must be run. Any samples 
associated with the failing check standard must also be rerun. 

9.5 Corrective action required- refer to current QC manual. 

10.0 CALCULATIONS 

10.1 Calibration calculations: 

10.1.1 Calibration factor: 

CF=Rpeak 
cstd 

Where: CF =Calibration factor 
Rpeak = Response of component (area or height) 
Cstd =Concentration of standard (mg/1) 

10.1.2 Average calibration factor 

Average CF =The sum of the CF's/# of stds.(levels) 

10.1.3 Percent relative standard deviation (%RSD). 

%RSD =Standard deviation/average calibration factor 
X 100. 
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10.2 Hand calculations for values 

Rpeak 1 CFavg x multldiv = Csample 

Where: CFavg =Average calibration factor 
Rpeak = Response of peak (area or height) 
Mult =Final volume of extract (ml) 
Div = Initial weight or volume of sample (g or ml) 
Csample= Concentration of analyte in sample (mgll or 

mglkg) 

10.3 Calculations to check spiked amounts 

Cspike (nglul) x [Vspike (ul 1 Vsample (ml)] = Sspike (nglml) 

Where: Cspike = Concentration of spike solution (ugll) 
Vspike =Volume of spike solution used (ml) 
Vsample =Volume of sample spiked (ml) 
Sspike = Actual spike level in sample (ugll) 

10.4 Calculations to check concentrations of spike in extract, so can 
appropriate dilutions can be determined: 

Spike (nglml or nglg) x [div(ml or g)lmult(ml)] = Cspike 
(nglml) 

Where: Sspike 
Div 
Mult 
Cspike 

=Spike level of sample (ugll) 
Initial mass or volume of sample(g or ml) 

= Final volume of extract (ml) 
=Concentration of spike in extract (ugll) 

10.5 Calculations of reporting limits in the event of dilutions: 

[Low standard] x multldiv = RL 

Where: [Low standard] 
Mult 
Div 
RL 

11.0 REPORTING REQUIREMENTS 

11.1 Significant Figures. 

Concentration of low standard (uglml) 
Final extract volume (ml) 
Sample weight or volume (g or ml) 

=New reporting limit (uglml or uglg) 

11.1.1 When reporting concentrations of analyte present in 
samples, report all values to two significant figures. 
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11.1.2 When reporting concentrations of analyte present in spiked 
samples, report all concentration values to three 
significant figures. 

11.1.3 When reporting percent recoveries and relative percent 
deviations for the purposes of quality control, round to 
two significant figures, unless the recovery values are 
over 100%. Then report them to three significant figures. 

11.2 The following are required components of data packages submitted 
for approval: 

11.2.1 A copy of the calibration curve. 

11.2.2 Copies of all bracketing standards present, with at least 
one copy of each type of standard chromatogram where all 
the peaks are labelled, and all chromatograms showing 
evidence that they were checked for meeting continuing 
calibration criteria. 

11.2.3 Concentrations of standards indicated on chromatograms. 

11.2.4 On sample chromatograms where the samples have been 
analyzed at dilutions, the reporting limits should be 
verified. 

11.2.5 Copy of appropriate DCS and Blank forms and chromatograms. 
If anything was out of control there should be a corrective 
comment from the supervisor. 

11.2.6 Matrix Spike sheet present if Matrix spikes were extracted 
with the set of samples. 

11.2.7 Copy of prep 1ab sheets (for soils and wastes only). 

11.2.8 Copy of injection log. 

11.2.9 When quantitating, be certain that all peaks used for 
quantitation are within the linear range of the detector as 
defined by the calibration curve. 

11.2.10 Report all data in the LIMS database, and include computer 
generated report forms with the data package. 

11.2.11 All calculations performed on the relevant chromatograms. 

11.3 Reporting units- Aqueous samples mg/1; solid/waste samples mg/kg. 
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67-56-1 
64-17-5 
71-23-8 
67-63-0 
75-65-0 
78-92-2 
78-83-1 
71-36-3 
75-85-4 

123-51-3 
137-32-6 
78-93-3 
67-64-1 

108-10-1 

TEST COMPONENT 

METHANOL , 
ETHANOL 

Revision No.: 
1.0 

TABLE 1 

TARGET ANALYTE LIST 

I-PROPANOL 
ISOPROPANOL-
2-METHYL-2-PROPANOL 
2-BUTANOL
ISOBUTANOL-
1-BUTANOL (n-BUTANOL)-
2-METHYL-2-BUTANOL 
3-METHYL-1-BUTANOL (ISOAMYL ALCOHOL) 
2-METHYL-1-BUTANOL 
METHYL ETHYL KETONE -
DIMETHYL KETONE-
METHYL I SO BUTYL KETONE --

Effective Date: 
October 4, 1990 

AQUEOUS 
mg/1 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

-5.0 
5.0 
5.0 

REPORTING LIMIT 
SOIL 

(mgjkg) 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
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TABLE 2 

Effective Date: 
October 4, 1990 

APPROXIMATE RETENTION TIME (COLUMN A, SEC. 6.2) 

TEST COMPONENT APPROX. RETENTION TIME (min) 
/ 

METHANOL 1. 35 

ETHANOL 3.83 

ACETONE 5.71 

ISOPROPANOL 6.99 

I-PROPANOL 8.62 

METHYL ETHYL KETONE 11.14 

2-BUTANOL 12.07 

ISO-BUTANOL 12.49 

I-BUTANOL 13.88 

METHYL ISOBUTYL KETONE 19.52 
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SOP Number: LM-RMA-1018 
Title: Cyanide (Automated Colormetric Analysis) 

This addendum .is specific to the Chemical Waste Management, 
vickery, Ground water Monitoring Plan .QAPji'. Procedural 
changes or clarification statements presented herein are .not 
applicable to Ehse.co. SOPs for other projects, and are made 
here in response to.an EPA letter dated March 17, 1992 to CWM 
containing comments (with additional attachment) regarding the 
CWM-Vickery GWMP QAPjP. 

Section 5.2: 

Sections 7 
and 8: 

Section 9.1.3: 

Section 9.1.5 

Section 10.3: 

Section 10.4: 

Section 11.2: 

SOP-LM-RMA-1 020: 

The holding time for cyanide is 14 days from the time of sample 
collection. 

A distilled standard will be analyzed in each batch of 20 
environmental samples to assess the distillation efficiency of the 
sample preparation method. 

Matrix spike sample will be analyzed at a frequency of one for every 
20 or fewer environmental samples prepared/analyzed. 

(Addition to SOP) A distilled mid-range standard will be analyzed at 
a frequency of one for every 20 environmental samples analyzed, as 
noted in Sections 7 and 8, above. Control limits are as in Section 
9.2.2 of the SOP. -

Sample dilution factors (if dilution is required) will be utilized in all 
applicable calculations. 

The section concerning analyte concentrations detected in 
preparation blanks is revised as per the memorandum contained on 
pages 2 and 3 of this addendum. 

For this project, analytes reported as NO (not detected) means the 
analyte was not present at a level equalling or exceeding the 
reporting limit. 

This is the prep method for weak acid dissociable cyanide. 
Applicable comments above also apply to this SOP. 
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9-SEP-91 7:23a 
SOMLIM:: PSLEEVI 
@QA, ,CAMLIM::NROTHMAN 
PSLEEVI 
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QA Directors 
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September 10, 1991 

MEMORANDUM 

Revised Method Blank Policy {9/91) 

After discussions at the May 1991 QA Directors meeting, the consensus was 
that the method blank policy presented in the Enseco QAPP should be revised 
such that reporting limits were not altered when blank contamination was 
present. Effectively, this is blank correction and is a carryover from an 
earlier method blank policy where blank correction of data was performed. 

The following policy replaces that currently in Revision 3.4 of the Enseco 
QAPP and section 4.2.3 of M-EQA-0002, effective on or before October 1, 1991. 
The QA Director at each facility must document the actual implementation date 
of the revised policy. Any existing agreements for reporting blank data 
according to Revision 3.4 of the Enseco QAPP must be adhered to unless they 
are formally amended by the laboratory and agreed to by the client . 

. Method B 1 an ks 

Method blanks, also known as reagent, analytical, or preparation blanks, are 
analyzed to assess the level of background interference or contamination which 
exists in the analytical system and which might lead to the reporting of 
elevated concentration levels or false positive data. 

As part of the standard Enseco QC program, a method ~lank is analyzed with 
every batch of samples processed. A method blank consists of reagents 
specific to the method which are carried through every aspect of the 
procedure, including preparation, clean-up and analysis. The results of the 
method blank analysis are evaluated, in conjunction with other QC infor111ation, 
to determine the acceptability of the data generated for that batch of 
samples. 

Ideally, the concentration of target analytes in the blank should be below the 
Reporting Limit for that analyte. In practice, however, some common 
laboratory solvents and metals are difficult to eliminate to the parts-per
billion levels commonly reported in environmental analyses. Therefore, 
criteria for determining blank acceptability must be based on consideration of 

the analytical techniques used, analytes reported, and Reporting Limits 
required. 

For organic analyses, the concentration of target analytes in the blank must 
be below the Reporting Limit for that analyte in order for the blank to be 
considered acceptable. An exception is made for common laboratory 
contaminants (methylene chloride, acetone, 2-butanone, and phthalate esters) 
.r,;-~ -~·: -" ... ,...~s.:: ... ~ i1 ~_~-:;_: :;1~r~ -:: :.:J "':J S ':irr:es t~.;_: o.e~J:':ina Limi: anC 
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.. still be considered acceptable. This policy is consistent with the CLP po11Cy 

• and has been established in recognition of the fact that these compounds are 

frequently found at low levels in method blanks due to the materials used in 

the collection, preparation, and analysis of samples for organic parameters. 

For non-routine organic analyses, other components may be established as 

common contaminants for that particular analysis. For example, naphthalene is 

frequently found in PAH-SIM analyses. If, upon thorough review of the method 
during validation it is deemed impossible to eliminate trace amounts of 
analytes from the process, these analytes are likewise allowed at up to 5 

times the reporting limit. 

For metals and Wet Chemistry analyses, where the Reporting Limits are 
typically near the Instrument Detection Limit (IDL), the policy is that the 
concentration of the target analytes in the blank must be below two times the 
Reporting Limit. If the blank value for a target analyte lies below the 
Reporting Limit, the analyte is reported with no flag on the associated sample 
data. If the blank value lies between the Reporting Limit and two times the 
Reporting Limit, the analyte in the associated samples is flagged to indicate 

contamination was present in the blank. A blank containing an analyie(s) 
above two times the Reporting Limit is considered unacceptable unless the 
lowest concentration of the analyte in the associated samples is at least ten 
times the blank concentration (as per CLP Protocol) or the concentration of 
the analyte in all samples associated with the blank is below the reporting 
1 imi t. 

In addition, for Wet Chemistry tests, the method SOP directs how the blank is 
treated. Generally, a reagent blank is used both to zero the equipment and as 
one of the calibration standards. If a preparation step is required for the 
analysis, then a prep blank is also analyzed to determine the extent of 
contamination or background interference. The concentration found in the prep 

blank is subtracted from the concentration found in any associated sample 
prior to calculating the final result when specified by the method_ Blanks 
have no application or significance for same Wet Chemistry parameters (e.g. 
pH). 

If the blank for any test does not meet acceptance criteria, the source of 
contamination must be investigated and appropriate corrective action must be 
taken and documented. Investigation includes an evaluation of the~data to 
determine the extent and effect of the contamination on the sample results. 
Corrective actions may include reanalysis of the blank, and/or repreparation 

and reanalysis of the blank and all associated samples. If a blank meets the 

criteria, but has analytes above the reporting limit, investigation should 
occur to determine whether any corrective action could eliminate an ongoing 
source of target analytes. Additional actions or explicit corrective action 
procedures detailed in protocols, methods or project-specific project plans 
must be followed when applicable. 

For organic and metals analyses, and selected Wet Chemistry tests, method 
blank results are reported with each set of sample results. Sample results 
are not corrected for blank contamination unless required by the analytical 
method or requested by the client. Occasionally, due to limited sample volume 

or other constraints, the laboratory reports data associated with an 
unacceptable blank. In 'these cases, the actual observed value is reported in 
the method blank and all sample results for the analyte(s) observed in the 
blank are flagged to indicate contamination was present in the associated 
method blank. 
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evaluating Enseco's qualifications in connection with the particular project, 
certification or approval for which it was prepared, and is to be held 
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1. Scope and Application 

1.1 Ana lytes 

This method is applicable to the determination of: 

Total cyanide 
Cyanide amenable to chlorination 
Weak acid dissociable cyanide 
Reactive cyanide 

The appropriate sample preparations must be performed prior to 
analysis by this method. 

Prepared by: 

Management Approval: 
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1.2 

1.3 

Detection Limits: 

Parameter Waters Soil/Waste 

Total cyanide 0.01 mg/L 0.5 mg/kg 
Amenable to chlorination 0.01 mg/L 0.5 mg/kg 
Weak acid dissociable 0.01 mg/L 0.5 mg/kg 
Reactive cyanide 0.1 mg/L 0.1 mg/kg 

Applicable matrices 

This method is applicable to drinking, surface, and saline waters, 
domestic and industrial wastes, soil and other non-aqueous matrices. 

1.4 Dynamic range 

The range extends to 0.4 mg/L (20 mg/kg). Higher concentrations are 
analyzed by dilution of the sample. 

1.5 Approximate analytical time is 1 hour for a group of 20 samples, not 
including time for instrument set up. 

2. Method Summary 

2.1 Total cyanide samples are prepared by distillation-of the cyanide 
from an acidic medium. 

2.2 Cyanide amenable to chlorination is prepared by chlorinating an 
aliquot of the sample and then distilling for total cyanide. A 
second aliquot is distilled without chlorination for total cyanide. 
Cyanide amenable to chlorination is defined as the difference between 
the two results. 

2.3 Weak acid dissociable cyanide is prepared by distillation from a 
slightly acidified solution. 

2.4 Reactive cyanide is prepared by adjusting a sample to pH 2 and 
trapping the evolved hydrogen cyanide. 

2.5 Sample preparation methods are described in SOPs: LM-RMA-1016 
(amenable to chlorination) and LM-RMA-1020 (weak acid dissociable). 

4955 Yarrow Street 
:\r\'aJa. Colorado ;)0002 
_lt)}/421-6611 EIX: 303/-151-7171 
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2.6 Samples prepared by the above methods are analyzed calorimetrically 
on a Technicon AA II Autoanalyzer System. The sample is buffered and 
reacted with Choramine-T to produce cyanogen chloride. This then 
reacts with a pyridine-barbituric acid reagent to produce a red 
colored complex. 

3. Comments 

3.1 Interferences 

3 .1.1 

3 .1. 2 

3 .1. 3 

3 .1.4 

3 .1. 5 

3 .1. 6 

3 .1. 7 

3 .1.8 

Oxidizing agents such as chlorine will destroy cyanide. 

Some unidentified organic compounds may oxidize or form 
decomposition products during chlorination, giving higher 
results for cyanide after chlorination than before 
chlorination; this gives a negative value for cyanide 
amenable to chlorination. Examples include samples from 
petroleum refineries, the steel industry, and pulp and 
paper processing. The weak acid dissociable method should 
be used for these samples. 

Sulfide may interfere with the analysis. Sulfide is tested 
for and removed during sample prep. 

Chlorine added to the sample for amenable cyanide must be 
completely destroyed before distillation. Otherwise, it 
may distill over and destroy the non-amenaple cyanide. 

Nitrate and/or nitrite may react with organic compounds 
during distillation to form cyanide. 

Samples containing surfactants may foam excessively during 
distillation. 

The extent to which some metal-cyanide complexes are 
destroyed by chlorination depends on the amount of chlorine 
present and the time allowed for reaction. 

High carbonate concentrations may react violently when 
sulfuric acid is added to the samples during distillation. 
It may also interfere with the automated colorimetric 
analysis by forming bubbles in the flow cell. 

Fnseco fncor1orarcd 
-J.955 \~liTO\\' Street 
:\rvaJa. ColoraJo ~0002 
iOl/~21-<>611 Fax: iOl/~il-7171 



SOP No.: 

Rocky Moumain 
Analytical Laboratory 

STANDARD 
OPERATING 
PROCEDURE 

Page 4 of 11 

Effective Date: 
LM-RMA-1018 

Revision No.: 
2.0 FlS~ 

3 .1. 9 

3 .1.10 

3.1.11 

Aldehydes, glucose, and other sugars may convert cyanide to 
cyanohydrin during distillation. 

Amino acids may distill with the cyanide and interfere with 
the analysis. 

Fatty acids may interfere by forming soaps in the 
absorption solution. 

3.2 Helpful hints 

Cyanide amenable to chlorination is sometimes referred to as "Free 
Cyanide." The weak acid dissociable method also determines "Free 
Cyanide" and it is important to distinguish between the two due to 
the different sample preparation required. 

4. Safety Issues 

4.1 All employees are expected to be familiar and follow the procedures 
outlined in the Enseco-RMAL safety plan. Lab coats and safety 
glasses are required in all laboratory areas at all times. If you 
have any questions or safety concerns, see your supervisor or safety 
officer. 

4.2 Wear gloves and apron when handling concentrated acids. Transport 
only in approved carriers. Avoid breathing acid fumes; handle in a 
hood. Any spills are to be neutralized and cleaned _up immediately. 
In case of skin contact, flush with water for at least 15 minutes. 
Notify your supervisor or safety officer of any spills or exposures. 

4.3 Wear gloves and apron when handling concentrated bases. Clean up any 
spills immediately. In case of skin contact, flush with water for at 
least 15 minutes. Notify your supervisor or safety officer of any 
spills or exposures. 

4.4 Pyridine should be handled only in a fume hood. Wear gloves and 
clean up any spills promptly. The pyridine-barbituric acid reagent 
should be kept covered as much as possible. 

Enscco Inconnratcd 
4955 Yarrow SrrcL"r 
ArvaJa. Co!oraJo S0002 
303/-121-6611 Fax: 303/-lll-/1/1 
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4.5 Cyanide and its salts are extremely toxic. Handle only in a hood. 

Wear gloves and clean up spills immediately. Do not pour 
concentrated cyanide solutions down the drain. Do not allow acids to 
come into contact with cyanide salts or concentrated solutions. Do 
not breathe dust or vapors. 

4.6 The waste from the analysis is slightly acidic. Add sodium hydroxide 
to the waste container to keep any unreacted cyanide from escaping 
into the air. 

5. Sample Collection, Preservation, Containers, and Holding Times 

5.1 Water samples are to be collected in plastic bottles and preserved 
with 2 ml of 10 N sodium hydroxide per liter of sample. Refrigerate 
at 4oc. 

5.2 The holding time for cyanide is 14 days. 

5.3 Soil and waste samples should be collected in wide mouth jars and 
refrigerated. Eliminate headspace from samples requiring reactivity. 
There is no preservative or holding time for these samples. 

6. Apparatus 

6.1 Technicon AA II consisting of sampler, pump, manifold, and 
co 1 ori meter. 

6.2 570 nm filter and 10 mm flow cell for colorimeter. 

6.3 Miscellaneous laboratory apparatus and glassware. 

7. Reagents and Standards 

7.1 Pyridine-Barbituric 

Place 15 g barbituric acid in a 1000 ml volumetric flask and add 
about 100 ml deionized water. Add 75 mL pyridine and mix. Carefully 
add 15 ml concentrated hydrochloric acid and mix. Dilute to volume 
with deionized water and store at 4oc. 

7.2 Phosphate Buffer Solution 

Dissolve 138 g sodium dihydrogen phosphate monohydrate (NaH2P04•H20) 
in deionzed water and dilute to 1000 mL. Add 0.5 ml Brij-35. Store 
at 4°C. En seen Incorporated 

-1955 Yarrow Street 
,-\!Tada. Cnlnrath) ,S{)()()7 

303 ~21-6611 Fax: ;mnll-d;l 
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7.3 Chloramine-T 

Dissolve 0.40 g chloramine-T in deionized water and dilute to 100 mL. 
Prepare fresh daily. 

7.4 Sampler Wash--Sodium Hydroxide, 1% 

Dissolve 10 g sodium hydroxide in deionized water. Cool to room 
temperature, dilute to 1000 ml, and mix well. Store in a plastic 
bottle. 

7.5 Calibration Standard Stock Solution, 1000 mg/L 

Dissolve 2.51 g potassium cyanide and 2 g potassium hydroxide in 
water and dilute to 1000 ml. This solution is to be obtained from 
the Standards Prep Department. 

7.6 50 mg/L Intermediate Calibration Standard 

Pipette 5.0 ml 1000 mg/L Calibration Standard Stock into a 100 ml 
flask. Dilute to volume with 1% sodium hydroxide. Prepare monthly. 

7.7 1.0 mg/L Working Stamjard 

Pipette 2.0 ml Intermediate Standard (50 mg/L) info a 100 ml 
volumetric flask. Dilute to volume with 1% sodium hydroxide and mix. 
Prepare daily. 

7.8 Calibration Standards 

Dilute the 1.0 mg/L Working Standard with 1% sodium hydroxide: 

Aliquot, mL 

0.0 
0.5 
2.0 
5.0 
10 
20 

Final Vo 1 • , ml 

50 
50 
50 
50 
50 
50 

Enscco fncor orated 
-4955 \';Irrow Street 
Arvada. Culnrado 80002 
.l03/.J2JH,JI Fax: 303/.J.ll-7171 

Concentration, 

Blank 
0.01 
0.04 
0.10 
0.20 
0.40 

mg/L 
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Prepare standards daily. 

7.9 DCS Stock, 1000 mg/L 

Prepare as in 7.5 above, but independently to provide a reference 
material. 

7.10 Working DCS, 50 mg/L 

Pipette 5.0 ml 1000 mg/L DCS stock into a 100 ml flask. Dilute to 
volume with 1% sodium hydroxide. Prepare monthly. 

8. Procedure 

8.1 Set up the manifold as shown in the attached diagram (see Figure 1). 
Pump reagents through the system until a steady baseline is obtained. 

8.2 While the system is pumping, prepare the calibration standards. 

8.3 Fill three sampler cups with the high standard and place on the 
sampler. 

8.4 When a steady baseline is obtained, adjust to the bottom of the chart 
with the baseline control. 

8.5 Start the sampler and adjust the peaks for the hign standard to full 
scale with the standard cal control. Readjust the baseline if 
necessary. 

8.6 Analyze the standards in order of increasing concentration, followed 
by the Prep Blank, DCS's, and the samples. A blank (1% sodium 
hydroxide) and standard check should be performed at least every 10 
samples, and again at the end of the run. 

8.7 DCS's are prepared by spiking 200 ul Working DCS stock into 50 ml 1% 
NaOH. DCS's are taken through the distillation and analysis. The 
true value is 0.20 mg/L. 

8.8 Each QC lot should be analyzed together as a group. Dilute any 
samples that are greater than the high standard and reanalyze. All 
dilutions must be performed with 1% sodium hydroxide. The sequence 
of standards, samples, etc. should be recorded on the bench sheet. 

-1955 Yarrow Street 
AtTaJa. ColoraJo 0D002 
303/421-6611 Fa." 303/431-7171 
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8.9 At the end of the run, flush the system with deionized water and turn 
off the instrument. 

9. QA/QC Requirements 

9.1 QC Samples 

9.1.1 

9 .1.2 

9.1.3 

9.1.4 

A blank and two DCS samples are required with every batch 
of 20 or less samples. These are prepared with the 
samples. 

Duplicates may be required for project specific QC. 
Duplicates are to be taken through the entire prep and 
analysis together. 

Spikes may be required for project specific QC. Spikes are 
prepared with the samples by adding 0.20 mls of the 50 mg/L 
Intermediate Calibration Standard to 50 mls of sample. 

A blank (1% sodium hydroxide) and standard check are 
required after every 10 or less samples and at the end of 
the run. 

9.2 Acceptance Criteria 

9. 2.1 

9.2.2 

9.2.3 

9.2.4 

If the prep blank reads greater than 2 times the detection 
limit, consult your supervisor. 

Control limits are: 

Total Cyanide: 
Amenable to Chlorination: 
Weak Acid Dissociable: 
Reactive Cyanide: 

Accuracy 

75 - 125% 
75 - 125 
75 - 125 
0 - 100 

RPD 

20% 
20 
20 
200 

The standard curve must have a correlation coefficient of 
0.995 or greater. 

Standard checks must be within 10% of the expected value. 

Enseco Incor or:nLJ 
-N55 Yarro\\' StreLt 
ArYad<~. Colorado 80002 
303/421-6611 fax: j()J/431-7171 
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9.3 Corrective action required 

9.3.1 

9.3.2 

9.3.3 

10. Calculations 

Check the dilutions made when preparing standards and 
redilute if necessary. 

Reprep samples if DCS results are out of the control limits 
or if the blank shows excessive contamination. 

For cyanide amenable to chlorination, if the chlorinated 
aliquot shows more cyanide than the unchlorinated aliquot, 
consult your supervisor. 

10.1 Measure and record the peak height for each sample. 

10.2 Prepare a calibration curve from the standard data. Use a linear 
least squares program. 

10.3 Calculate the sample concentrations from the calibration curve and 
multiply by any dilution factors. Be sure to include dilutions made 
during prep. 

10.4 If the prep blank is more than the detection limit, the detection 
limit is raised to the blank value. If the prep blank is more than 
twice the detection limit, the samples must be reprepped. 

10.5 Cyanide amenable to chlorination: 

Subtract the result for 
unchlorinated aliquot. 
chlorination. 

the chlorinated aliquot from the 
This difference is cyanide amenable to 

11. Reporting Requirements 

11.1 Reporting units are mg/L for waters and mg/kg for nonaqueous samples. 

11.2 Samples less than the detection limit are reported as NO. 

Enseco [ncornt)rar~d 
..J.955 \'~1rrow Street 
Arvada. Colorado 80002 
303/421-6611 Fax: 303/431-7171 
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12. 

11.3 Significant figures to report are: 

Range Significant Figures 

< 10 2 
L 10 3 

References 

12.1 Method source: EPA Method 335.3 

Additional information was obtained from Standards Methods and ASTM. 

12.2 Deviations from source method and rationale 

12.2.1 

12.2.2 

12.2.3 

12.2.4 

12.2.5 

The automated method is used following manual distillation. 
Automatic distillation is not performed. 

Standards are not distilled along with the samples since 
the distillation is not applicable to all the preparation 
methods. 

Reactive cyanide is reported as mg/kg CN rather than mg/kg 
hydrogen cyanide. To convert the result to mg/kg as HCN, 
multiply by 1.04. 

Color producing reagents are prepared at concentrations 
recommended for automated colorimetric method. 

Standards are analyzed in order of increasimg concentration 

12.3 Updates to SOP (Revision 1.0 to 2.0) 

12.3.1 

12. 3. 2 

12.3.3 

12.3.4 

Analysis of standards was changed to "in order of 
increasing concentration" 

Preparation of spike is given. 

Significant figure protocol changed 

Cler.ical corrections made 

Enscco lncor 1r: c ! 
-f955 Yarrow S[ret:[ 
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Figure 1. Automated Cyanide Analysis Schematic 
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This method covers the determination of sample cyanide salts and weak 
acid dissociable complexes of cyanide ("free" cyanide}. 

1.2 Detection Limit 

The detection limit is 0.01 mg/L for water samples and 0.5 mg/kg for 
soils and nonaqueous wastes. 

1.3 Applicable Matrices 

This method is applicable to water, wastewater, saline water, and 
solid matrices. 

1.4 Dynamic Range 

The range 
samples. 
mg/kg). 

depends on the method used for analysis of the prepared 
For the automated colorimetric method, 1t is 0.4 mg/L (20 

Date: 
June 13, 1988 

Date: 
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2. Summary of Method 

A slightly acidified sample is refluxed to convert the cyanide salts and 
dissociable complexes to hydrogen cyanide, which is swept from the 
solution into a trap filled with sodium hydroxide. The distillate may be 
analyzed by a variety of methods. By eliminating the catalyst and adding 
a precipitant, refractory complexes such as those of iron are not broken 
down. 

3. Comments 

3.1 Interferences 

3 .1.1 

3 .1.2 

3 .1.3 

3 .1.4 

3 .1.5 

3 .1.6 

3 .1. 7 

Oxidizing agents such as chlorine destroy cyanide. 

Sulfide may interfere with the colorimetric analysis. 

Nitrate and/or nitrite may react with organic compounds 
during distillation to form cyanide. 

Samples containing surfactants may foam excessively during 
distillation. 

High carbonate concentrations may react violently when 
sulfuric acid is added to the samples during distillation. 
It may also interfere with automated colorimetric analysis 
by forming bubbles in the flow cell. 

Aldehydes, glucose, and other sugars may convert cyanide to 
cyanohydrin during distillation. 

Amino acids may interfere by forming soaps in the 
absorption solution. 

3.2 Helpful Hints 

This parameter is sometimes referred to as "Free Cyanide". The 
amenable to chlorination method also determines "Free Cyanide" and it 
is important to distinguish between the two due to the different 
sample preparation required. 
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4.1 All employees are expected to be familiar with and follow the 
procedures outlined in the Enseco-RMAL safety plan. Lab coats and 
safety glasses are required in all laboratory areas at all times. If 
you have any questions or safety concerns, see your supervisor or 
safety officer. 

4.2 Wear gloves and apron when handling concentrated acids. Transport 
only in approved carriers. Avoid breathing acid fumes; handle in a 
hood. Any spills are to be neutralized and cleaned up immediately. 
In case of skin contact, flush with water for at least 15 minutes. 
Notify your supervisor or safety officer of any spills or exposures. 

4.3 Wear gloves and apron when handling concentrated bases. Cleanup any 
spills immediately. In case of skin contact, flush with water for at 
least 15 minutes. Notify your supervisor or safety officer of any 
spills or exposures. 

4.4 Cyanide and its salts are extremely toxic. Handle only in a hood. 
Wear gloves and clean up spills immediately. Do not pour 
concentrated cyanide solutions down the drain. Do not allow acids to 
come into contact with cyanide salts or concentrated solutions. Do 
not breathe dust or vapors. 

4.5 Wear gloves, apron, and face protection when distilling samples. The 
thistle tubes should be pointed away from areas where people are 
working. 

4.6 Build-up of pressure in the distillation apparatus will cause the 
hot, acidic solution to spray out of the thistle tube. Do not leave 
the stills unattended at any time. In case of vacuum loss, the 
condensers must be opened to prevent build-up of pressure. If the 
solution ov·erflows onto the heating mantle, turn it off. Unplug and 
replace the heating mantle when cool. 

4.7 All distillations are to be performed under the slot hood. 

5. Sample Collection and Preservation 

5.1 Samples are to be collected in plastic bottles and preserved with 2 
ml of 10 N sodium hydroxide per liter of sample. Refrigerate at 4°C. 

5.2 The holding time for cyanide is 14 days. 
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6.1 Microdistillation apparatus consisting of 125 ml round-bottom flasks, 
cold-finger condensers, absorption tubes, and associated apparatus. 

6.2 Heating mantles for 125 ml round-bottom flasks. 

6.3 Vacuum pump. 

6.4 Recirculating chiller. 

6.5 Miscellaneous laboratory apparatus and glassware. 

7. Reagents and Standards 

7.1 Sodium Hydroxide, 2% 

Dissolve 20 g sodium hydroxide in deionized water, cool to room 
temperature, and dilute to 1000 ml. 

7.2 Acetate Buffer 

Dissolve 410 g sodium acetate trihydrate in 500 ml deionized water. 
Adjust pH to 4.5 with glacial acetic acid. 

7.3 Zinc Acetate Solution 

Dissolve 100 g zinc acetate monohydrate in 500 ml deionized water and 
dilute to 1000 ml. 

7.4 Methyl Red Indicator Solution 

Dissolve 0.1 g methyl red in 100 ml deionized water. 

7.5 Sulfamic Acid, 10% 

Dissolve 5 g sulfamic acid in 50 ml deionized water. Prepare daily. 

7.6 Acetic Acid, 10% 

Carefully add 100 ml glacial acetic acid to about 500 ml deionized 
water, mix, and dilute to 1000 ml. 
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7.7 

7.8 

7.9 

7.10 

7.11 

Lead acetate paper. 

pH test strips. 

Cadmium carbonate power. 

Boiling chips. 

LCS Stock Solution, 1000 mg/L 

Dissolve 2.51 g potassium cyanide and 2 g potassium hydroxide in 
water and dilute to 1000 ml. This solution is to be obtained from 
the Standards Prep Department. 

7.12 5.0 mg/L LCS Solution 

Place 50 ml 2% sodium hydroxide in a 100 ml volumetric flask. 
Pipette 0.50 ml 1000 mg/L LCS Stock into the flask, dilute to volume 
with deionized water, and mix. Prepare fresh daily. 

7.13 LCS Samples, 0.10 mg/L 

Pipette 10 ml of 5.0 mg/L LCS Solution into a 500 ml volumetric flask 
and dilute to volume with deionized water. 

8. Procedure 

8.1 Measure the pH of water samples with a pH test strip. Record the 
results on the bench sheet. 

8.2 Measure 50 ml sample into a distillation flask. Fo.r soils, use 1.00 
g and add 50 ml deionized water. Record the sample volume/weight on 
the bench sheet. 

8.3 Add 2 or 3 boiling chips to each flask. 

8.4 Place 25 ml 2% sodium hydroxide into the absorption tubes. 

8.5 Assemble the distillation apparatus. All distillations are to be 
performed under the slot hood. 

8.6 Turn on the vacuum pump and chiller. Also be sure that the slot hood 
is operating, 
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8.7 Adjust the vacuum to provide a flow rate of about 2 bubbles per 
second in the distillation flask, verifying that there are no leaks 
in the system by observing the flow into the absorber tube. The flow 
rate may not remain constant during the distillation; readjust as 
necessary. 

8.8 For sludges, refinery wastes, and other samples containing nitrate 
and/or nitrite along with organic material, add 1 ml sulfamic acid 
solution through the thistle tube. Allow to mix for 3 minutes. 

8.9 Add 1 ml acetate buffer, 1 ml zinc acetate, and 2 or 3 drops of 
methyl red indicator solution through the air inlet tube. Rinse down 
with about 2 ml deionized water and allow to mix. 

8.10 If the solution is not pink, add 10% acetic acid until a pink color 
persists. 

8.11 Turn on the heating mantles and heat the samples to boiling. While 
distilling the samples, carefully watch to make sure that vacuum is 
maintained on all of the stills. Adjust the flow as necessary. 

8.12 Allow samples to reflux for 1 hour. Then turn off and lower the 
heating mantles and allow the samples to cool for 15 minutes while 
air is flowing. 

8.13 Remove the absorption tube from the distillation apparatus. Rinse 
the inside and outside of the bubbler into the tube with deionized 
water. 

8.14 Dilute the sodium hydroxide to 50 ml with deionized water. This is 
conveniently done by weight on a top-loading balance. Record the 
final volume on the bench sheet. 

8.15 Check the samples for sulfide using lead acetate test paper. Moisten 
the paper with 2 or 3 drops of acetate buffer and then place 1 drop 
of sample on it. A dark color indicates a positive test for sulfide. 
Record the result of the test (positive or negative) on the bench 
sheet. 

8.16 If a positive test is obtained, treat the sample with a small amount 
of powdered cadmium carbonate. A yellow precipitate (cadmium 
sulfide) will appear. Filter the sample into a clean vial. Test 
again for sulfide and repeat treatment until a negative test is 
obtained. Place filters containing cadmium sulfide in a waste 
container; do not throw them in the garbage cans. 
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samples in plastic vials in a refrigerator until they are 
Place each batch of distillates in a box labelled with 

and the QC lot number. 

8.18 Raise the cold-finger condensers and rinse into the distillation 
flasks with deionized water. Then remove the flasks and rinse their 
contents down the drain with running water. Residue not removed by 
this method must be scrubbed out. 

8.19 Rinse absorber tubes with deionized water. 

8.20 At the end of the day, turn off the hood, vacuum, and chiller. 

9. QA/QC Requirements 

9.1 QC Samples 

9.1.1 

9.1.2 

9.1.3 

9.1.4 

Distill a blank (deionized water) with each batch of 20 or 
less samples. 

Distill 2 LCS samples with each batch of 20 or less 
samples. 

Duplicates may be required for project specific QC. 

Spikes may be required for project specific QC. Pipette 
1.0 ml of 5.0 mg/L LCS solution into 50 ml sample (1.0 g 
soil) and distill. The spiking concentration is 0.10 mg/L 
(5.0 mg/kg for soils). 

9.2 Acceptance Criteria 

Cyanide can be analyzed by a variety of methods. Consult the 
appropriate analytical SOP for acceptance criteria. 

10. Calculations 

This is a prep SOP. There are no calculations. 

11. Reporting 

Record the pH of ~ater samples and any interference checks or treatment 
performed. 
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12.1 Method source: ASTM 02036, Method C 

12.2 Deviations from source method and rationale 

12.2.1 

12.2.2 

12.2.3 

12.2.4 

The apparatus has been miniaturized in order to conserve 
reagents and laboratory space. Volumes were reduced 
proportionately. 

For water samples, the final volume is the same as the 
initial volume; there is no concentration of the sample. 

Cadmium carbonate is used for removal of sulfide rather 
than lead carbonate. The treatment is done after 
distillation. 

Sulfide and nitrate/nitrite are the only interferences 
routinely treated. 



ADDENDUM TO CWM Vickery GWMP QAPjP Appendix B-20 
SOP Number: LM-RMA-1100 
Title: Total, Fixed and Volatile Solids 

This.addendum is specific to the Chemical Waste Management, 
Vickery, Ground Water MoJ1itoring .. Plan QAPjP .. .Procedural 
changes or clarification statements presented herein are not 
applicable to Enseco .SOPs for other projects, and are made 
here in response to an.EPA letter dated March 17, 1992 to CWM 
containing commen.ts. (with additionalattachment) regarding the 
CWM-Vickery GWMP QAPj P .... 

Section 1.1 : 

Section 2: 

Section 8.2: 

Section 9. 1. 3: 

Only the total solids of samples from the Brassfield monitor well will 
be determined using this method, within the scope of this project. 
Total solids will not be determined for Knox-Kerbel monitor well 
samples. 

Only Sub-Section 2.1 (total solids) is applicable to this project. 

Only aqueous samples are involved in this project. Sample 
containers with the tops in place will be inverted rapidly three times 
to homogenize the sample before drawing the aliquot for analysis. 

Duplicate analyses at a frequency of one per batch of 20 or fewer 
samples will be performed. Acceptance control limits are matrix 
specific, and will be determined and reported_ with the raw data. 
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ENSECO PROPRIETARY INFORMATION STATEMENT 

This document has been prepared by and remains the sole property of ENSECO 
INC. It is submitted to a client or government agency solely for its use in 
evaluating Enseco's qualifications in connection with the particular project, 
certification or approval for which it was prepared, and is to be held 
proprietary to Enseco. 

The user agrees by its acceptance or use of this document to return it upon 
Enseco's request, and not to reproduce, copy, lend or otherwise disclose or 
dispose of the contents, directly or indirectly, and not to use it for any 
purpose other than that for which it was specifically furnished. The user 
also agrees that where consultants or others outside of the user's 
organization are involved in the evaluation process, access to these documents 
shall not be given to those parties, unless those parties also specifically 
agree to these conditions. 

1. Scope and Application 

1.1 Analytes 

This method determines the Total Solids content of a sample as well 
as its Fixed and Volatile fractions. These parameter's are also 
referred to as Total, Ash or Non-Volatile, and Volatile Residues, 
respectively. Percent water is also determined. 
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The reporting limit for each parameter is 0.1 percent. 

1.3 Applicable Matrices 

This method is applicable to soil and industrial/domestic waste 
samples. 

1.4 Dynamic Range 

The test range for each parameter is from 0.1 % to 100 %. 

1.5 Analysis Time 

The approximate analytical time is twenty four hours per sample 
including preparation and clean up. Multiple analyses can be 
performed at one time. 

2. Method Summary 

2.1 A 15 g aliquot of homogenized sample is oven-dried at 105oc. The 
dried sample is weighed and the Total Solids content is determined. 

2.2 The dried sample is ignited at ssooc. The ignited sample is weighed 
and the Fixed Solids content is determined. 

2. 3 The Volatile Solids content is determined by differen.ce. 

2.4 Percent water is also determined by difference. 

3. Comments 

The Fixed and Volatile Solids results are expressed as a percentage of the 
Total Solids content of the sample, NOT as a percentage of the total 
sample. 

The Percent Water result is used to calculate "dry weight" results for 
other analyses. This calculation is performed automatically by LIMS. 
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3.1 Interferences 

3.1.1 The principal source of error is failure to obtain a 
representative sample. 

3.1.2 Negative errors will result from, among others, evaporative 
losses, loss of water of crystallization and loss of volatile 
organic matter during drying. 

3.1.3 Positive errors will result from the presence of significant 
amounts of oil and grease as well as the absorption of 
moisture after drying or ignition. 

3.1.4 Determining low concentrations of Volatile Solids in the 
presence of high concentrations of Fixed Solids may result in 
considerable negative error due to occlusion. 

3.2 Helpful Hints 

Perform all weighings as quickly as possible. Wet samples lose 
weight through evaporation while dried or ignited samples can be very 
hygroscopic and absorb moisture from the air. 

4. Safety Issues 

4.1 All employees are expected to be familiar with and follow the 
procedures outlined in the Enseco/RMAL safety plan. ~ lab coat and 
safety glasses are required in all laboratory areas at all times. If 
you have any questions or safety concerns, see your supervisor or 
safety officer. 

4.2 High temperature ovens are employed in this procedure. Adequate 
gloves and tongs should be used when transferring samples from the 
ovens samples. 

5. Sample Collection, Preservation and Holding Times 

5.1 Samples are to be collected in a glass or plastic bottle with a tight 
fitting cap and refrigerated to 4oc. 
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5.2 There is no holding time for these parameters, however, analysis 
should begin as soon as possible. 

6. Apparatus 

6.1 Aluminum weigh dishes. 

6.2 Top-loading balance, 0.01 g sensitivity. 

6.3 Drying oven (1100C capacity). 

6.4 Muffle furnace (5oooc capacity). 

6.5 High temperature gloves. 

6.6 Crucible tongs, long handled. 

6.7 Desiccator. 

7. Reagents and Standards 

7.1 Desiccant (anhydrous sodium sulfate or equivalent). 

8. Procedure 

8.1 Instrument Set-up and Calibration 

8.1.1 Turn on the drying oven and set the temperature for 105oc. 

8.1.2 Turn on the muffle furnace and set the temperature for 55ooc. 

8.2 Preparation 

8.2.1 Identify the samples and tests to be analyzed using the 
backlogs. 

8.2.2 For samples requ1r1ng Total Solids (or Percent Water) only, 
place new, numbered aluminum weigh dishes in a preheated 
drying oven for 1 hour at 105oc. For samples requiring Fixed 
or Volatile Solids, place new, numbered aluminum weigh dishes 
in a preheated muffle furnace for 1 hour at 55ooc. Remove, 
cool and store all weigh dishes in a desiccator until ready 
for use. 
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8.2.3 Check LIMS for Special Instructions for EVERY sample. Make 
copies whether they apply or not, include them with the data 
package and record on the benchsheet. 

8.2.4 Obtain the samples to be analyzed from the walk-in cooler. 
Record the sample numbers on the benchsheet. 

8.3 Analysis 

For all analytes, sample masses are determined by first taring the 
balance with an empty weigh dish. BE CAREFUL NOT TO TARE THE BALANCE 
AGAIN PRIOR TO OBTAINING THE SAMPLE MASS. It has been found that the 
aluminum weigh dishes do not vary in mass more than 0.02 gram. 

8.3.1 Remove a pretreated aluminum weigh dish from the desiccator, 
place on the top-loading balance and tare the balance. Record 
the weigh dish number on the benchsheet. 

8.3.2 Homogenize the sample and pulverize large chunks. Place a 
15.0 gram aliquot into the dish. Record the wet sample mass 
to the nearest 0.01 gram on the benchsheet. 

8.3.3 Carefully place the sample and dish in the preheated drying 
oven. Allow the sample to dry for between ~2 and 24 hours. 

NOTE: Samples may be dried for less than 12 hours as long as 
the weight loss between drying cycles is no mo.re than 0.01 g. 
Consult your supervisor before proceeding, however. 

8.3.4 Remove and immediately place the dried samples in a 
desiccator. Allow to cool for one hour. If the sample 
appears oily, record on the benchsheet. 

8.3.5 Tare the balance with an empty weigh dish. Weigh the dried 
sample and record the mass on the benchsheet. Total Solids 
(and Percent Water) may now be calculated. See section 10.1. 

NOTE: If NEITHER Fixed NOR Volatile Solids determinations are 
required, proceed to section 8.4. 
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8.3.6 Carefully place 
muffle furnace. 
550°C. 

the dried sample and dish in the preheated 
Allow the sample to ignite for 1 hour at 

8.3.7 Remove and immediately place the ignited samples in a 
desiccator. Allow to cool for one hour. 

8.3.8 Again tare the balance with an empty weigh dish. Weigh the 
ignited sample and record the mass on the benchsheet. Fixed 
and Volatile Solids may now be calculated. See sections 10.2 
and 10.3, respectively. 

8.4 Conclusion 

8.4.1 Dispose of the "spent" sample in a properly labelled waste 
container. 

8.4.2 Return all unused samples to the walk-in cooler. 

8.4.3 Turn off all equipment, clean all apparatus and work area. 

8.4.4 Complete the data package making sure the benchsheet is 
properly fi 11 ed .out (see attached ex amp 1 e-Attachment I) . 
Submit to supervisor for approval. 

9. QA/QC Requirements 

9.1 QC Samples 

9.1.1 A blank is not applicable to Solids analyses. 

9.1.2 DCSs are not applicable ,to Solids analyses. 

9.1.3 Duplicates may be required for project specific QC. 

9.1.4 Spikes are not applicable to Solids analyses. 

9.1.5 See SOP: M-EQA-0002 and the Enseco QAPP. 

9.2 Acceptance Criteria 

There are no acceptance criteria for Solids analyses. 
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Follow the corrective actions outlined in the current Enseco QA Plan. 

10. Calculations 

B 
10.1 Total Solids, % = { -----} * 100 

A 

c 
10.2 Fixed Solids, % = { -----} * 100 

B 

B - C 
10.3 Volatile Solids, % = { ------- } * 100 

B 

B 
10.3 Percent Water, % = 100 - [ { } * 100] 

A 

where II AU is the sample mass, wet (grams), 
ngu is the sample mass, dry (grams) and 
ncu is the sample mass, ignited (grams). 

Volatile Solids may also be calculated as 
100-% Fixed Solids (see attached benchsheet example). 

11. Reporting Requirements 

11.1 Units 

The reporting unit for Total Solids and Percent Water is% (of total 
sample). 

The reporting unit for Fixed and Volatile Solids is % (of total 
solids). 
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All results are to be reported to the nearest 0.1 %. 

11.4 LIMS Data Entry 

ALL Fixed Solids and Volatile Solids results are footnoted "Reported 
as a percentage of total solids content'' (LIMS footnote "v"). 

11.5 Anoma 1 i es 

Results from samples that appear oily after the drying cycle are 
anomalized "Results of sample XX may be inaccurate- sample appeared 
oily after drying". 

12. Review Requirements 

12.1 Verify that calculations were performed correctly by checking all of 
them. 

12.2 Verify that Fixed Solids and Volatile Solids resuTts are correctly 
footnoted. 

12.3 Verify that results are correctly anomalized. 

12.4 Transfer anomalies to preview report cover sheet. 

13. References 

13.1 Source Methods: Method 160.3 "Total Residue" and Method 160.4 
"Volatile Residue", Methods for Chemical Analysis of Water and 
Wastes, EPA-600, March, 1983; ASTM 02216-80 "Laboratory 
Determination of Water (Moisture) Content of Soil, Rock and Soil
Aggregate Mixtures." 
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13.2 Related Documents 

13.2.1 Method 2540 G. "Total, Fixed, and Volatile Solids in Solid 
and Semisolid Samples", Standard Methods for the Examination 
of Water and Wastewater, 17th Edition, 1989. 

13.2.2 Method 7-2.2. "Gravimetry with Oven 
Soil Analysis, Number 9, C.A. Black, 
Agronomy, 1965. 

13.3 Deviations from Source Method and Rationale 

Drying", Methods of 
American Society of 

The EPA source methods specify waters and wastes as the applicable 
matrices. Deviations in this SOP exist as a result of the different 
matrices analyzed. 

13.3.1 Aluminum weigh dishes are used instead of porcelain as a 
matter of convenience. 

13.3.2 Method 2540 G recommends the use of a 25 - 50 g sample 
aliquot. 15 g is used since that is the approximate 
capacity of the aluminum weigh dishes employed. 

13.3.3 The 12 to 24 hour drying time window was agapted from the 
EPA-CLP SOW 787, Part F. 

13.3.4 Percent Water is expressed as a simple perceotage, not as 
the ratio of "pore" or "free" water to the mass of solid 
material, as defined in the ASTM D2216 method. 

13.4 Updates to SOP (Original to Revision 1.0) 

13.4.1 Nomenclature has been tevised (e.g. Fixed vs. Non-Volatile). 

13.4.2 The actual weighing of empty dishes has been eliminated to 
save time during the calculations. 

13.4.3 The reference methods were revised and expanded. 

13.4.4 Revision 1.0 to Revision 2.0 incorporated the Percent Water 
analysis and all appropriate calculations and deviations. 
The example benchsheet has also been revised to reflect 
Percent Water. 



STANDARD OPERATING PROCEDURE 

INTERNAL QC CHECKS 

LABORATORY PERFORMANCE QC 

SOP NO.: M-EQA-002 

REVISION NO.: 2.0 

.2:2-Hl Dahne·: RoaJ 
i-\ichmonJ. \'ir~ini<.~ ~3230 

Enseco Incorporated 

Eriseco 



Subject or Title: 
Internal QC Checks--Laboratory Performance QC 

SOP No.: 
M-EQA-002 

Revision No. : 
2.0 

Supersedes: M-EQA-002, Revision No. l, June 28, 1988 
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1. I To describe the essent i a 1 e 1 ements of Enseco' s Interna 1 QC Program 
related to Laboratory Performance QC. 

1.2 Laboratory Performance QC consists of internal QC check samples which 
are used to determine whether the laboratory is "in control" during 
data generation. These check samples, called Laboratory Control 
Samoles (LCS), are generated using a standard control matrix and are 
used to measure laboratory performance independent of sample matrix 
effects. 

1.3 There are three types of LCS. Duplicate Control Samples (DCS), 
Surrogate Control Samples (SCS), and Method Blanks. 

1.4 Surrogates are added to samples and QC samples for some organic 
methods. The monitoring of surrogate recoveries in QC samples is an 
element of Laboratory Performance QC. Howe~er, the monitoring of 
surrogate recoveries in samples is not used to control laboratory 
operations and thus is not an element of Laboratory Performance OC. 
Surrogate recoveries in samples are used to measure the effect of the 
matrix or method performance and are thus an element of Matrix 
Specific QC (See M-EQA-003). 
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2.1 An essential element of Quality Control is to measure laboratory 
performance of a method. This is done using precision and accuracy 
data gathered from spiking a consistent, reproducible control mat,ix 
with a prescribed list of target analytes at known prescribed 
concentrations. A control matrix is used so that these measurements 
reflect labora:ory performance and not matrix effects. 

2.2 Quality contro~ data, including recovery and method blank data, must 
be generated with every batch of samples processed. 

2.3 QC information is generated and evaluated at the bench. The prime 
responsibility for implementation of the QC Program lies with the 
analyst. The QA Department serves in an audit function and addresses 
special QA needs such as QA Project Plans. QC information needed for 
standard reports is generated, documented, and entered into LIMS by 
the analyst. 

3.0 SAFETY ISSUES 

3.1 The toxicity or carcinogenicity of each chemical used in this 
procedure has not been precisely defined; however, each chemical 
compound should be treated as a potential hEalth hazard. From this 
viewpoint, exposure to these chemicals should be reduced to the 
lowest possible level. 

3.2 A Material Safety Data Sheet (MSDS) is available for each laboratory 
standard and reagent chemical. The appropriate MSDS must be reviewed 
by the employee before handling the chemical (s). 

3.3 All laboratory personnel should be thoroughly familiar with the 
1 aboratory Safety Manual before undertaking any laboratory work. 

4.0 PROCEDURE 

4.1 Tvpes of Laboratorv Performance QC Samples. 

4.1.1 ,Duplicate Control Sample (DCS): A DCS consists of a standard, 
control matrix wnich is spiked with a group of target 
compounds representative of the method analytes. 
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A DCS pair is ana'ryzed for every 20 samples processed by a 
method. The DCS pair is used to monitor both the precision 
and accuracy of the analytical method on an ongoing basis, 
independent of matrix effects. 

4.1.2 Single Control Sample (SCS): A SCS consists of a standard, 
control matrix which is spiked with surrogate compounds 
appropriate to the method. The surrogates are spiked into tne 
method blank, which serves as both the method blank and the 
SCS. In cases where no surrooate is available for a method, 
e.g., metals analyses, the co~ponents of the SCS are iden:ical 
to the DCS components and the SCS is analyzed in add iT i or. to 
the method blank. 

A SCS is analyzed with each batch of samples processed to 
ensure that QC data are generated with every sample processec 
by Enseco. In the case where the SCS components are identicai 
to the D~S components, e.g. metals analyses, the SCS are 
analyzed with every batch of samples which does not include 
the DCS pair. 

4.1.3 Method Blank: A method blank consists of reagents specific to 
the method which are taken through the entire analytical 
process to assess the level of contamination which exists in 
the analytical system and which might lead to the reporting of 
elevated concentrations or false positives. Method blanks for 
aqueous samples include, in addition to reagents, an aliquot 
of analyte-free water equal in volume to the sample volume 
required in the method SOP. A method blank is analyzed with 
every batch of samples processed. 

4.1.4 Surrogate Spikes of Samples: Certain methods, typically 
organic methods,.specify that surroaates must be added to each 
sample and QC sample processed by the method. These 
surrogates are added routinely as specified in Appendix A. 

Surrogates in QC samples are used to measure lab performance. 
However, surrogate recoveries in samples are not used to 
determine whether the laboratory was in control during data 
generation. Surrogate recoveries in samples are a measure of 
the effect of the matrix on method performance and are 
therefore an element of Matrix Specific QC (see SOP No. M-EQA-
003). 
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4.2 Control Limits for Laboratorv QC Samples. 

4.2.1 DCS. DCS are monitored for accuracy (average recovery of each 
analyte in the DCS pair) and precision (Relative Percent 
Difference (RPD)) between each analyte in the DCS pair. 
Control limits for accuracy are based on the averaoe recovery 
of each pair of DCS generated for a QC lot as described below. 

4.2.1.1 Accuracy is determined by calculating the percent 
recovery of each spike component in the DCS using the 
following formula. 

DCS (% Recovery) ; X 
X 100 

T 

where: X ; the observed value of the measurement, 
T ; the "true" value 

The average recovery is calculated as follows. 

Average DCS Recovery DCS 1 + DCSz 

2 

where: DCS1 ; first DCS_ recovery value 
DCSz ; second DCS recovery value 

The control limits for accuracy are based on the 
averaae recovery of the DCS pairs. These limits are 
calculated from the historical average recovery of 
the average DCS values z 3 standard deviation units. 

Control limits are updated every six months using the 
most recent nine months of DCS data. CLP limits are 
used until sufficient data are generated to determine 
laboratory limits. if the calculated limits exceed 
CLP limits, CLP limits are implemented. 

4.2.1.2 Precision is monitored by calculating the Relative 
Percent Difference (RPD) of the percent recoveries of 
each spike component in the DCS using the following 
formula: 
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RPD 
DCS1 
DCS2 

= Relative Percent Difference 
= first DCS recovery value 
= second DCS recovery value 

The control limits for precision for the OCS are 
calculated based on the historical RPD and range from 
zero (no difference between DCS results) to the 
average RPD plus 3 standard deviation units. 

Control limits are updated every six months usins the 
most recent nine months of DCS data. CLP limits are 
used until sufficient data are generated to determine 
laboratory limits. If the calculated limits exceed 
CLP limits, CLP limits are implemented. 

4.2.2 SCS. SCS are monitored for accuracy (percent recovery) of the 
spiked analytes. 

Accuracy is determined by calculating the percent recovery of 
each spike component in the SCS. 

Percent Recovery = 
X 

T 

-
X 100 

where: X = the observed value of the measurement, 
T the "true" value 

The control limits for accuracy for the SCS are calculated 
based on the historical average recovery of all SCS values + 3 
standard deviation units. 

Control limits are updated every six months using the most 
recent nine months of SCS data. CLP limits are used until 
sufficient data are generated to determine laboratory limits. 
If the calculated limits oxceed CLP limits, CLP limits are 
implemented. 
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4.2.3 Method Blanks. Control limits for method blanks are as 
follows: 

4.2.3.1 For organic analyses, the concentration of target 
analytes in the method blank must be below the 
reporting limit for that analyte in order for the 
method blank to be considered acceptable. An 
exceotion is made for common laboratory contaminants 
[methylene chloride, acetone, 2-butanone, toluene and 
bis(2-ethylhexyl)phthalate] which may be present in 
the method blank at uo to 5 times the reporting limit 
and still be considered acceotable. 

4.2.3.2 For metals analyses, the concentration of the taroet 
analytes in the method blank must be below two ti~es 
the reporting limit. If the method blank value for a 
target analyte lies below the reporting limit, the 
reporting limit for that analyte in the associated 
samples is unaffected. If the method blank value 
lies between :he reporting limit and two times the 
reporting limit, the reporting limit for that analyte 
in the associated samples is raised to the level 
found in the method blank. A method blank containing 
analyte(s) above two times the reporting limit is 
considered unacceptable unless the lowest 
concentration of the analyte in the associated 
samples is at least ten times the method blank 
concentration (as per CLP protocol). 

4.2.3.3 For conventional inoroanic tests, the method SOP 
directs how the method blank is treated. Generally, 
a reagent blank is used both to zero the equipment 
and as one of the calibration standards. If a 
preparation step is required for the analysis, then a 
prep blank is also analyzed to determine the extent 
of contamination or backoround interference. In most 
cases, the concentration-found in the prep blank is 
subtracted from the concentration found in any 
associated sample prior to calculating the final 
result. Method blanks have no application or 
significance for some conventional inorganic 
parameters (e.g. pH). 
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4.2.4 Surrogate Spikes of Samoles: Enseco uses the recoveries of 
surrogate spikes added to method blanks (SCS) to monitor 
laboratory performance. Surrogate recoveries in samples are 
not used to make decisions on whether the laboratory was "in 
control' during data generation; sample surrogate recoveries 
are a measure of the effect of the matrix on the method 
performance and are, therefore, an element of Matrix Specific 
QC (see SOP No. M-EQA-003). 

4.3 Generation of Laboratorv DC Samples. 

4.3.1 Volatile Organics (VOA): 

4.3.1.1 DCS. A pair of DCS are analyzed for every 20 
samples. DCS components and spike concentrations for 
VOA methods are given in Appendix A, Part 1. 

For aqueous samples, the 
into organic-free water. 
free Ottawa sand is used 

DCS components .are spiked 
..-;.<.,-:·"'~ For sol id'''>drnples, organic-

as the matrix. 

4.3.1.2 SCS. A SCS is analyzed with every analytical batch. 
An analytical batch for VOA's is defined as VOA's 
analyzed within a 12-hour period. SCS components and 
spike concentrations are giyen in Appendix A, Part !. 

For aqueous samples, the SCS components are spiked 
into organic-free water. For-solid samples, the SCS 
components are spiked into the extraction solvent 
when the method blank and the SCS are incorporated as 
one sample. For methods that do not have surrogates, 
the SCS, analyzed in addition to the method blank, is 
spiked with the components in the DCS. When the SCS 
and method blank are analyzed as separate samples, 
the SCS will incorporate Ottawa sand as the solid 
matrix. 

4.3.1.3 Method Blank. For aqueous samples, an aliquot of 
organic-free water serves as the method blank for VOA 
analyses. For solid samples, a reagent blank is used 
as the method blank. Ottawa sand is never 
incorporated into the method blank. 
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A method blank must be analyzed with every analytica~ 
batch or witn every 20 samples, whichever is more 
frequent. An analytical batch for VOA's is defined 
as VOA's analy~ed within a 12-hour period. 

For most VOA methods, at least one designated 
surrogate is spiked into the method blank. These 
surrogates also serve as the SCS components for these 
methods, and therefore, the method blank and the SCS 
are one and the same (see Appendix A, Part 1). 

4.3.1.4 Surrogates Spiked into Samples. Surrogates compounds 
are required to be spiked into samples and QC samples 
for most VOA methods. Surrogates designated by the 
methods and spike concentrations to use are given in 
Appendix A, Part 1. These surrogates should be 
spiked into all samples and QC samples. 

4.3.2 Extractable Organics: 

4.3.2.1 DCS. A pair of DCS are analyzed for every 20 
samples. DCS components and spike concentrations are 
given in Appendix A, Part 2. For aqueous samples, 
DCS components are spiked into organic-free water. 
For solid samples, the DCS ~omponents are spiked into 
the organic-free Ottawa sand used as the control 
matrix. 

4.3.2.2 SCS. A SCS is analyzed with every analytical batch. 
An analytical batch for extractable organics is 
defined as samples extracted or prepared at the same 
time. SCS components and spike concentrations are 
given in Appendix A, Part 2. 

For aqueous samples, the SCS components are spiked 
into organic-free water. For solid samples, the SCS 
components are spiked into the extraction solvent 
when the method blank and the SCS are incorporated as 
one samoie. For methods that do not have surroaates. 
the scs~ analyzed in additlon to the method bla~k. is 
spiked with the comoonents in the DCS. When the SCS 
and method blank are analyzed as separate samples, 
the SCS will incorporate Ottawa sand as the solid 
matrix. 
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4.3.2.3 Method Blank. For aqueous samples, an aliquot of 
organic-free water taken through the entire 
analytical process serves as the method blank. For 
solid samoles, a reaaent blank is used as the method 
blank. Ottawa sand is never incorporated into the 
method blank. 

A method blank must be analyzed with every analytical 
batch or with every 20 samples, whichever is more 
frequent. An analytical batch for extractable 
organics is defined as samples extracted or prepared 
at the same time. 

For many extractable organic methods, at least one 
designated surrogate is spiked into the method blank. 
These surrogates also serve as the SCS components. 
For these methods, the method blank and the SCS are 
one and the same (see Appendix A, Part 2). 

4.3.2.4 Surrogates Spiked into Samples. Surrogate compounds 
are required :o be spiked into samples and QC samples 
for many extractable organic methods. Surrogates 
designated by the methods and spike concentrations to 
use are given in Appendix A, Part 2. These 
surrogates should be spiked. into all samples and QC 
samples. 

4.3.3 Metals: 

4.3.3.1 DCS. A pair of DCS are analyzed for every 20 
samples. Separate QC Categories have been 
established b;· matrix for Dissolved, Total, and Total 
Recoverable Metals. DCS components and spike 
concentrations for metals are given in Appendix A, 
Part 3. For aqueous samples. the DCS components are 
spiked into deionized water and taken through the 
procedure. For solid samples, the DCS components are 
spiked into -Gt4.-tt-w9-:5-and. and taken through the 
procedure. f P~ .s;Ji:..f /.ir--z::cy 

4.3.3.2 SCS. The SCS has the same components as the DCS. 
The SCS is analyzed with every analytical batch which 
does not include the DCS. An analytical batch for 



SOP No.: 
M-EQA-002 

4.3.3.3 

Revision No. : 
2.0 

Page 10 

STANDARD 
OPERATING 
PROCEDURE 

Effective Oat~: 
May 15, 1989 

metals is defined as samples which are digested at 
one time (total and total recoverable metals) or 
samples analyzed within a 24-hour period (dissolved 
metals). For solid samples, the SCS components are 
spiked into .G-i;.t.;ow.a-£i!A<J .. 

t.rA ~ rn;;r;:;f 
Method Blank. For both aqueous and solid samples, an 
aliquot of deionized water taken through the entire 
analytical process serves as the method blank. 
Ottawa sand is never incorporated into the method 
blank for solid samples. 

A method blank must be analyzed with every analytical 
batch or with every 20 samples, whichever is more 
freauent. An analytical batch for metals is defined 
as samples which are digested at one time (total and 
total recoverable metals) or samples analyzed within 
a 24-hour period (dissolved metals). 

For metals analyses, the method blank is analyzed iD 
addition to the DCS and SCS (see Appendix A, Part 3). 

4.3.3.4 Surrogates Spiked into Samples. Not applicable to 
metals analyses. 

4.3.4 Conventional Inorganics: 

4.3.4.1 DCS. A pair of DCS are analyled for every 20 
samples. OCS components and spike concentrations are 
given in Appendix A, Part 4. For aqueous and solid 
samples, the DCS components are spiked into deionized 
water. No solid matrix is incorporated into the DCS 
for conventional inorganics. 

4.3.4.2 SCS. The SCS has the same components as the DCS. 
The SCS is analyzed with every analytical batch which 
does not include a pair of OCS. An analytical batch 
for conventional inorganics is defined as samples 
which are prepared or analyzed within a 24-hour 
period. 
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4.3.4.3 Method Blank. For both aaueous and solid samples. an 
aliquot of deionized water taken through the entire 
analytical process serves as the method blank for 
conventional inorganic analyses. No solid matrix is 
incorporated in the method blank for solid samples. 

A method blank must be analyzed with every analytical 
batch or with every 20 samples, whichever is more 
frequent. An analytical batch for conventional 
inorganics is defined as samples which are prepared 
or analyzed within a 24-hour period. 

For conventional inorganic analyses, the method blank 
is analyzed in addition to the DCS and SCS (see 
Appendix A, Part 4). 

4.3.4.4 Surrogates Spiked into Samples. Not applicable to 
Conventional Inorganic analyses. 

4.4 Trackina of Laboratorv OC Samples. 

4.4.1 All samples analyzed are assigned a QC lot number. This lot 
number is used to store and track the QC information 
associated with a particular sample or group of samples. QC 
data are identified with the followi~g components: 

a) the QC category, 
b) the QC type, 
c) the QC lot number, and 
d) the QC run number. 

4.4.2 The QC Category and QC Type: Each test in LIMS is assigned to 
a QC category which specifies the QC type. The QC type is 
DCS, SCS. or Method Blank. Associated with each QC type is 
the component list for the QC category. Variations of the 
same test (e.g., VOA-HSL list, VOA-PP list, and VOA-Refinery 
list) may be assigned to the same QC category. QC categories 
are assigned to the major analytical groups as follows: 

4.4.2.1 Volatile Organics (VOA). QC categories are assigned 
based on the detection system used. Separate QC 
categories are assigned for aqueous and solid 
matrices. Separate QC categories are assigned for 
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low-level and medium-level methods. An instrument 
specific identifier can be assigned to track VDA QC 
as instrument specific QC. QC categories and the 
components and spike levels for each QC type for 
volatile organics are specified in Appendix A1. 

4.4.2.2 Extractable Organics. QC categories are assigned 
based on prep technique/detection system combination. 
Separate QC categories are assigned for aqueous and 
solid matrices. Separate QC categories are assigned 
for 1 ow- 1 eve 1 and med i urn- 1 eve 1 methods. QC 
categories and the components and spike levels for 
each QC type for extractable organics are specified 
in Appendix A2 .. 

4.4.2.3 Metals. QC categories are assigned based on prep 
technique/detection system combination. Separate 
categories are assigned to aaueous and solid 
matrices. The categories for aqueous matrix are 
Dissolved Metals, Total Metals, and Total Recoverable 
Meta 1 s. The QC category Tot a 1 Recoverab 1 e ~\eta 1 s is 
assigned for the solid matrix. QC categories and the 
components and spike levels for each QC type for 
metals are specified in Appendix A3. 

4.4.2.4 Conventional Inorganics. QC categories are assigned 
based on the analytical method. Aqueous and solid 
matrices are typically tracked in the same QC 
category. Separate QC categories are assigned when 
there are significant differences in the sample prep. 
QC categories and the components and spike levels for 
each QC type for conventional inorganics are 
specified in Appendix A4. 

The QC Lot: 
category is 
fo 11 ows the 

Each DCS pair which is analyzed within a QC 
assigned a uniaue QC lot number. This number 
format YYMMMDD [letter] (e.g., 88MAR19A). 

where: YY is the year, 
MMM is ~he month, abbreviated as three letters, 
DO is the day that the lot number is assigned, and 
[letter] is a single letter (from A- Z) 

designating distinct QC lots for the day. 
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This QC lot number is assigned to the OCS pair and all QC and 
environmental samples associated with these DCS. Typically. 
the same QC lot number is assigned to the OCS pair and tne 
next 20 samples analyzed which have the same QC category. 

The QC lot 
and tracks 
reporting. 
during the 

is assigned at the first step of the prep/analysis 
with the samples through analysis, data entry, and 

The QC lot is associated with the samples in LIMS 
data entry process. 

4.4.4 The QC Run: Each analytical batch which is processed is 
assigned a QC run number which is used to track and store SCS 
and Blank results. tne QC run is associated with a specific 
QC category and QC lot. The QC run number follows the format 
YYMMMDD [letter] (i.e., B8MAR15B) 

where: YY is the year, 
MMM is the month, as a three letter abbreviation, 
DO is the day that the lot number is assigned, and 
[letter] is a single letter (from A - Z) 

designating distinct QC runs for the day. 

This QC run number is assigned to all samples analyzed within 
the analytical batch (QC samples plus environmental samples) 
and is also associated with a specifjc QC lot number. 

The QC run 
and tracks 
reporting. 
during the 

is assigned at the first step of the prep/analysis 
with the samples through analysis, data entry, and 

The QC run is associated with the samples in LIMS 
data entry process. 

Example: 

Day 1 (March 4, 1988): 6 water samples analyzed for 
VOA-HSL. 20 samples have 
been analyzed since the last 
OCS were analyzed. 

Day 2 (March 6, 1988): 7 water samples analyzed for 
VOA-PP. 

Day 3 (March 7, 1988): 5 water samples analyzed for 
VOA-HSL. 
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Day 4 (March 9, 1988): 5 water samples analyzed for 
VOA-PP. 

VOA-HSL and VOA-PP are both in the samE QC category: 
624-A. The lot numbers would be assigned as follows: 

Day 1: QC category 
QC lot 
QC run 

624-A 
88MAR04A 
88MAR04A 

These numbers are assigned to the DCS, the Method 
Blank, and the 6 samples analyzed on Day 1. A 
method blank must be analyzed with every batch. 
With this test, the method blank also contains 
surrogates and, therefore, also serves as an SCS, 
although an SCS is not required to be analyzed 
since DCS are included with the batch. 

Day 2: QC category 
QC lot 
QC run 

624-A 
88MAR04A 
88MARD6A 

These numbers are assigned to the 7 samples and 
the Method Blank/SCS analyzed on Day 2. DCS are 
not required because 20 ~amples have not been 
analyzed since the last set of OCS. A combination 
Method Blank/SCS is analyzed with the set to 
provide QC information for· that day's analysis. A 
method blank must be analyzed with every batch. 
With this test, the method blank also contains 
surrogates and, therefore, also serves as the SCS. 

Day 3: . QC category 
QC lot 
QC run 

624-A 
88MARD4A 
88MAR07A 

These numbers are assigned to the 5 samples and 
the Method Blank/SCS analyzed on Day 3. The 
rationale is exactly the same as outlined in Day 
2. 

Day 4: OC category 
QC lot 
QC run 

624-A 
88MAR09A 
88MAR09A 
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These numbers are assigned to the DCS, the Method 
Blank/SCS and the 5 samples analyzed on Day 4. 
DCS are required because 20 samples have been 
analyzed since the last DCS pair were run. 

4.5 Scheduling of Samples. 

4.5.1 Samples should be scheduled for analysis such that all 
environmental samples and QC samples with the same QC run 
number are carried through the entire analytical process 
together. 

4.5.2 In instances where it is impossible to analyze all samoles 
with the same QC run number together, the QC samples should be 
analyzed with the first set of samples analyzed from that 
batch. QC samples, including method blanks, should be 
analyzed only once. (EPA-CLP and NJ Tier I work require that 
method blanks be analyzed on each of the instruments used to 
generate data for samples associated with the method blank. 
In these cases, method blanks may be analyzed multiple times. 
However, samples should be scheduled to minimize the number of 
method blank analyses required). 

4.5.3 Samoles should be scheduled for analyses according to the 
following priorities: 

a) Meet holding times 
b) Meet promised due date 
c) Keep samples within a QC run together. 

4.6 Analvsis of Samples. 

4.6.1 The QC program is structured so that decisions about the 
acceptability of the data can be made by the analyst at the 
time the data are generated. 

4.6.2 Sample analysis should be conducted according to the following 
protocol: 

~.5.2.1 Prepare the instrument for analysis by calibrating 
the instrument and verifying that the calibration is 
within acceptable guidelines (see SOP's related to 
specific method and equipment.) 
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4.6.2.2 Analyze all QC samples (method blanks, DCS and/or 
SCS) in the QC run. Determine if QC results are 
within acceptabie limits. If data are outside 
control limits DO NOT PROCEED. CONTACT YOUR 
SUPERVISOR. Proceed with step (4.6.2.4). Analysts 
using autosamplers must verify that QC results are 
acceptable before leaving the instrument for 
unattended operation. 

4.6.2.3 If QC samples are acceptable, proceed with analysis 
of other samples associated with the QC run. 

4.6.2.4 If QC results are unacceptable, determine the source 
of the problem. Reevaiuate standards, 
instrumentation, sample prep, etc. Each analyst 
should have a checklist to aid in identifying 
problems. Determine whether the analysis of samples 
should oroceed using the following criteria: 

a. Validate instrument operational setting, 
sensitivity, and linearity. If a problem is 
detected and corrected, reanalyze standard(s) and 
reanalyze QC samoles. If QC data are within 
control limits, proceed with the analysis of the 
other samples in the QC run. If QC samples are 
still outside limits, continue to troubleshoot or 
go to Step b. 

b. Validate that analytical standards are good. If a 
problem with the standards is detected, use a 
different standard, recalibrate, and reanalyze QC 
samples. If QC data are within control limits, 
proceed with analysis of the other samples in the 
QC run. If QC data are still outside of the 
limits, go to Step c. 

c. Validate that sample prep was performed correctly. 
Check prep sheets for any anomalies. If no 
anomalies are found, reprep the samples. If 
samples cannot be reprepped due to lack of sample, 
analyze tne other samples in the QC run and report 
data with a qualifier indicating that the 
Laboratory QC performed w1th the sample was out of 
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normal control limits. If sufficient sample 
remains, but holding times have expired. reprep 
samples unless otherwise required by the client. 

If problems wit~ the prep are discovered based on 
examination of prep sheets, notify the supervisor. 
The supervisor decides whether to reprep the samples 
based on the following criteria: 

1. If the problems identified with the prep of the QC 
sample clearly affected only the QC samole anc 
none of the other samples in the run (example: QC 
sample taken to dryness in the KD) , a decision 
should be made not to reprep the samples, and the 
sample results can be reported without qualifiers. 

2. If the problems identified could have potentially 
affected all of the samples in the QC run, the 
samples must be reprepped. If tne samples cannot 
be reprepped for some reason, (i.e., inadequate 
sample volume) the sample results must be reported 
with a qualifier. 

3. The entire episode, including reasons to support 
the final decision, must_be documented on an 
anomaly form. The anomaly form is submitted to 
the QA Department. It is also forwarded, with the 
results, to the Program Administrator. 

4.7 Calculation of OC Results. 

4.7.1 DCS: The percent recovery of all spike components is 
calculated using. the equation given in 4.2.1.1. 

The precision of the DCS pairs is calculated by determining 
the RPD for each spike component using the equation given in 
4.2.1.2. 

4.7.2 SCS: The percent recovery of all spike components in the SCS 
js measured using the equation given in 4.2.2. 

4.7.3 Method Blanks: The concentrations of target analytes are 
measured using quantitative techniques oescribed in the method 
SOP. 
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4.7.4 Surrogate Spikes of Samples: The percent recovery of all 
surrogate spikes is calculated using the equation given in 
4. 2. 2. 

4.8 Interpretation of QC Results 

4.8.1 Data acceptability is based upon the results of Laboratory 
Control Samples (DCS, SCS, and Method Blanks) unless otherwise 
negotiated with the client. Data acceptability based on 
criteria other than DCS, SCS, and Method Blanks falls under 
Matrix Specific QC (see SOP No. M-EQA-003). 

4.8.2 The QC data from the DCS and SCS associated with a particular 
QC lot are comoared to established control limits. QC data 
must fall within established control limits in order for the 
laboratory to be considered "in control" when samples from 
that QC lot were analyzed. 

4.8.2.1 For sinale analvte tests, all DCS recovery and 
precision data and all SCS recovery data must be 
within established control limits in order for the 
laboratory to be considered "in control". Method 
blank values must be acceptable. 

4.8.2.2 For oraanic multi-analvte tests, at least 80% of the 
average of each pair of DCS recovery data, and at 
least so~; of the DCS precision data, and at least 80~; 
of the SCS recovery data must be within established 
control limits in order for the laboratory to be 
considered "in control". Method blank values must be 
acceptable. The 80% rule is tabulated below. 

a. # components 
in DCS 

1 4 
5 - 9 

10 14 
15 19 
20 24 

maximum numbers of values 
permitted outside control limits 

average 
recoverv precision 

0 0 
1 1 
2 2 
3 3 
4 4 
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b. # components 
in SCS 

maximum number of values 
permitted outside control limits 

1 4 
5 - 9 

10 - 14 
15 - 19 
20 24 

0 
1 
2 
3 
4 

4.8.2.3 For metals, all analytes requested by the client in 
the DCS associated with the samples must be within 
the control limits. Method blank values must be 
acceptable. 

The DCS comoonent lists for metals are divided into 
two categories: 

a) Comoonents which have been requested by the client 
to be analyzed in the samples associated with the 
DCS or SCS. The DCS or SCS counterpart of all 
analytes requested by the client must be within 
control limits in order for the laboratory to be 
considered "in control". 

b) Components which are contained in the DCS or SCS 
but are not requested by the client. A maximum of 
three (3) analytes falling into this category may 
be outside control limits and the laboratory 
judged to be "in control". An anomaly form must 
be completed for these analytes to prevent 
analytical problems from going unresolved for a 
prolonged period of time. 

Example: 
same DCS. 
Cu, and V. 
Zn. 

Two (2) projects are associated with the 
Project A requires analyses of Ba, Ca. 
Project B requires Cu, Ni, Na, Fe, and 

In order for the lab to be "in control" and for 
analyses to proceed, the DCS values for Ba, Ca, 
Cu, V, Ni, Na, Fe, and Zn must be within control 
limits. 
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Of the rema1n1na 13 metals in the DCS, at least 10 
must also be within control limits. 

4.8.3 Analytical data which are generated with DCS, SCS, and method 
blanks which fall within established control limits based on 
the criteria in 4.8.2. are judaed to be in control. Data 
which are gene~ated with DCS, ~CS, or method blanks which fall 
outside of acceptance criteria are considered suspect and are 
reanalyzed or reported with qualifiers. 

4.8.4 Sample results are accepted or rejected on the basis of the 
SCS, associated DCS and method blanks. If surrooates in the 
samples are outside of the control limits and the SCS is in 
control, the sample results are accepted and the surrogate 
recoveries are assumed to be affected by the matr~x. In these 
cases, samole processing should be assessed to ensure that 
obvious problems with sample preparation and analysis (e.g. 
concentration of the sample to dryness, leaking septum) have 
been ruled out. 

For certain projects, clients may specifically request sample 
reruns if the surrogates are outside specified limits in the 
samples (Lab limits or CLP limits). This is considered to be 
an element of Matrix Specific QC. Enseco policy duplicates 
the EPA-CLP program: a sample with_surrogate recoveries 
outside the limits will be reanalyzed with the understanding 
that if, on reanalysis, surrogates fall within the limits, the 
lab reports the new data at no charge-to the client. If, 
however, the second analysis duplicates the results from the 
first analysis, indicating a matrix effect, the client is 
charged for the second analysis. The same policy applies to 
matrix spike data (see SOP No. M-EQA-003). 

4.9 Reportino of ~aboratorv Specific QC. 

4.9.1 DCS, SCS, and method blank data are entered into LIMS with 
sample data. ALL QC data must be entered into LIMS, even if 
it fails the data acceptability criteria and samples are 
reanalyzed with new QC samples. The Blank QC Type contains 
method blank 1nformation for components typ1cally found 1n a 
method blank. These components are lab-specific, but at a 
minimum, the comoonents specified under Blank in Appendix A 
should be included in the Blank QC Type. Other compounds are 
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assumed to be NO (not detected). If the method blank is founc 
to contain compounds other than those listed in the Blank QC 
type, tney must be documented on the anomaly form anc reported 
on the method blank data sheet. 

4.9.2 Samole data must be reported with associated DCS, SCS, and 
method blank data. Sample data for organics and metals are 
not corrected for levels of analytes observed in the method 
blank. For conventional inorganic tests, the method SOP 
directs how the blank is treated. Method blank information is 
reported for all components in the analyte list for all 
organic and metals tests. Method blanks are not reported for 
most conventional inorganic tests, however, method blanks will 
be reported for Ion Chromatography, ·Cyanide, Phenol, TKN, 
Total Phosphorous, Fluoride by Distillation, Ammonia by 
Distillation, Chromium VI in soil, and Formaldehyde. QC data 
are reported in the QC section of the final report. 

4.9.3 Report formats are shown in Appendix B. 

5.0 RESPONSIBILITIES 

5.1 The Analvst. The primary responsibility for implementation of the QC 
Program lies with the analyst. QC information needed for standard 
reports is generated, documented, and enterid into LIMS by the 
analyst. 

5.2 Manaaement. The supervisors and managers who·direct the analytical 
work are directly responsible for ensuring that all employees 
reporting to them are complying with the QC procedures set forth in 
this SOP. 

5.3 QA Department. The QA Department is responsible for auditing the 
laboratory to ensure that the QC procedures set forth in this SOP are 
followed routinely. They are responsible for reviewing anomaly forms 
and initiating investigations of procedures and corrective actions, 
as appropriate. 

5.4 Proaram Administrators/Technical Directors. Program Administrators 
and Technical Directors nave the responsibility to convey to their 
client the quality of the data based on information contained on 
anomaly forms and in the LIMS QC database. 
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As LIMS becomes more sophisticated, we will be tracking data based on both 
control limits (:: 3 std. dev. units) and warning limits (± 2 std. dev. 
units). Enseco laboratories now have the ability to generate control 
charts using the QC data stored in LIMS. It is critical that ALL QC data, 
both good and bad, be entered into LIMS. The Method Blank database will 
be refined to allow entry of compounds other than common contaminants in 
an upcoming revision. The SOP will be uodated at that time to reflect 
these changes. 

7.0 DEFINITIONS 

7.1 Qualitv Control (QCl. The routine application of specific, well
documented procedures which ensures the generation of data of known 
and accepted quality which fulfill the objectives of the Quality 
Assurance Program. 

7. 2 Laboratorv Contra l Sarno 1 e r LCS) . A we 11 -characterized 1 aboratory 
aenerated samoie which is used to monitor the precision and accuracy 
of the analytical process or to assess the degree of laboratory 
contamination. 

7.2 Duplicate Control Sample (DCS). A standard, control matrix which is 
spiked with a group of target compounds re~esentative of the method 
analytes and is used to measure, on an ongoing basis, the precision 
and accuracy of a method, independent of matrix effects. 

7.3. Sinole Control Sample (SCSl. A standard, control matrix spiked with 
surrogate compounds appropriate to the method being used. ln cases 
where no surrogate is available, the components of the DCS are used 
in the SCS. The SCS is used to monitor recovery with each analytical 
batch. 

7.4 Method Blank. 
through every 
contamination 

Reagents specific to a method which are carried 
aspect of the procedure to access the level of 
which exists in the analytical system. 

7.5 Analvtical Batch. A group of samples considered to have been exposed 
to the same analytical conditions by virtue of the time frame in 
which they were analyzed. 
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7.6 Ottawa Sand. This material is,pure silica sand of particle size 
20-30 mesh, specially prepared to conform to ASTM C190 and AASHTO 
T-132. (Ottawa is a trademark of Bellrose Silica). The laboratory 
must verify by analysis of the sand using the appropriate method 
that each lot of sand used is organic- and metal-free at the levels 
required for spiking target analytes as described in this SOP. 
Ottawa sand is available from Fisher Scientific. 
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11. INTERNAL QC CHECKS 

The Enseco QA/QC program monitors data quality with internal QC checks. 

Internal QC checks are used to answer two questions: 

1) Are laboratory operations "in control," (i.e., operating within 

acceptable QC guidelines), during data generation? 

2) What effect does the sample matrix have on the data being generated? 

The first question is answered by Laboratory Performance QC. Laboratory 

performance QC is based on the use of a standard, control matrix to 

generate precision 

to control limits. 
and accuracy data that are compared, on a daily basis, 

This information, in conjunction with method blank 

data, is used to assess daily laboratory performance. 

The second question is addressed with Matrix-Specific OC. Matrix

Specific QC is based on the use of an actual environmental sample for 

precision and accuracy determinations and commonly relies on the analysis 

of matrix spikes, matrix duplicates, and matrix spike duplicates. This 

information, supplemented with field blank results, is used to assess the 

effect of the matrix and field conditions on analytic~l data. 

Laboratory Performance QC is provided as a standard part of every routine 

Enseco analysis. Matrix-Specific QC is available as an option to the 

client and should be specified based on the types of matrices to be 

analyzed and the Data Quality Objectives (DQOs) and regulatory 

requirements of the project. A complete discussion of the Enseco 

Internal QC Check program follows. 

Laboratory Performance QC Program 

Laboratory Performance QC is performed for every routine Enseco 

analysis to demonstrate that laboratory operations are "in control". 

The main elements of Laboratory Performance QC are: 
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The analysis of Laboratory Control Samples, which include 
Duplicate Control Samples (DCS), Single Control Samples (SCS), 
and method blanks, and 

The use of calibration standards to assure that both 
qualitative identification and quantitative measurements are 
within control limits. 

The Laboratory Control Sample program is discussed below. Please 

refer to Section 8 of this manual for a discussion of calibration 

procedures. 

Laboratory Control Samples ILCS) 

Laboratory Control Samples (LCS) are well-characterized, laboratory 

generated samples used to monitor the laboratory's day-to-day performance 

of routine analytical methods. Three types of LCS are routinely 

analyzed: Duplicate Control Samples (DCS), Single Control Samples (SCS), 

and method blanks. Certain LCS (DCS, SCS) are used to monitor the 

precision and accuracy of the analytical process, independent of matrix 

effects. Other LCS (method blanks) are used to identify any background 

interference or contamination of the analytical system which may lead to 

the reporting of elevated concentration levels or false positive data. 

Each of these LCS are described below. 

The results of the LCS are compared to well-defined laboratory acceptance 

criteria to determine whether the laboratory system is "in control." 

Controlling lab operations with LCS (as opposed to matrix spike/matrix 

spike duplicate samples), offers the advantage of being able to 

differentiate quality problems due to laboratory procedural errors from 

those due to matrix effects. As a result, procedural errors can be 

identified and corrected by the analyst at the bench, without waiting for 

extensive senior level review or costly and time-consuming reanalysis of 

the sample. 
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Duplicate Control Samples (DCS) are used to monitor the precision and 

accuracy of the analytical system on an on-going basis. Each DCS 

consists of a standard, control matrix that is spiked with a group of 

target compounds representative of the method analytes. A DCS pair is 

analyzed for every 20 samples processed by the method. DCS are analyzed 

with environmental samples to provide evidence that the laboratory is 

performing the method within accepted QC guidelines for accuracy and 

precision. 

Accuracy data (average recovery of each analyte in the DCS pair) and 

precision data (Relative Percent Difference [RPD] between each analyte in 

the DCS pair) are compared to control limits that have been established 

for each of the analytes contained in the DCS. Initially, control limits 

for analytes spiked into the DCS are taken directly from the CLP program. 

If CLP limits are not available, Enseco historical data are used to set 

the control limits. The control limits are recalculated periodically, as 

sufficient laboratory data become available. Control limits for accuracy 

for each analyte are based on the historical average recovery (mean of 

the average recoveries of the DCS pairs) plus or minus three standard 

deviation units. Control limits for precision for each. analyte are based 

on the historical RPD. Acceptable RPDs range from zero (no difference 

between DCS results) to the average RPD plus three standard deviation 

units. Analytical data that are generated with a DCS pair which falls 

within the established control limits are judged to be in control. Data 

generated with a DCS pair which falls outside of the control limits are 

considered suspect and corrective action must be performed. The 

procedure used to evaluate data from control samples is given in Figure 

11-1. The procedures include examination of instrument performance and 

preparation and analysis information, consultation with the supervisor, 

and finally a decision path for determining whether reanalysis is 

warranted. 
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DCS have been established for each routine analytical method. Reagent 

water is used as the control matrix for the analysis of aqueous samples. 

The DCS compounds are spiked into reagent water and carried through the 

appropriate steps of the analysis. The control matrix for solids samples 

for organic analyses is standard Ottawa sand, an ASTM approved material 

for use in highway construction, due to its homogeneity. The DCS 

compounds are spiked into the Ottawa sand and carried through the 

appropriate steps of the analysis. For metal analyses, a spiked solid 

matrix from a commercial source is used. 

As stated previously, DCS are analyzed at a frequency of no less than one 

DCS pair per 20 samples. The DCS program is supplemented with the SCS 

program to ensure that Laboratory Performance QC is available with each 

batch of samples processed (see following subsection). 



Figur" 11-1 
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DCS precision and accuracy data are archived in the LIMS. In addition, 

the associated DCS data are reported with each set of sample results to 

enable the client to make a quality assessment of the data. 

Single Control Samples (SCSl 

As stated above, a DCS pair is analyzed with every 20 samples to measure 

the precision and accuracy of an analysis on an ongoing basis. However, 

samples are often analyzed in lots of less than 20, due to holding time 

or turn-around time requirements. Since it is necessary to have a 

measure of laboratory performance with each batch of samples processed, 

Enseco has instituted the SCS program. 

An SCS consists of a control matrix that is spiked with surrogate 

compounds appropriate to the method being used. In cases where no 

surrogate is available, (e.g., metals or wet chemistry) a single DCS 

serves as the control sample. An SCS is prepared for each sample lot for 

which the DCS pair are not analyzed. Recovery data generated from the 

SCS are compared to control limits that have been established for each of 

the compounds being monitored. Initially, CLP control limits or Enseco 

historical data are used to set the control limits. Control limits are 

recalculated periodically as sufficient SCS data are available. Control 

limits for SCS components are based on the historical average recovery in 

the SCS plus or minus three standard deviation units. 

Analytical data that are generated with an SCS which falls within the 

control limits are judged to be in control. Data that are generated with 

an SCS which falls outside of acceptance criteria are considered suspect 

and corrective action must be performed. The protocols for evaluating 

SCS are identical to those established for DCS (see Figure 11-1). 

SCS recovery (accuracy) data are archived in the LIMS. In addition, the 

associated SCS data are reported with each set of sample results to 

enable the client to make a quality assessment of the data. 
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Method blanks, also known as reagent, analytical, or preparation blanks, 

are analyzed to assess the level of background interference or 

contamination which exists in the analytical system and which might lead 

to the reporting of elevated concentration levels or false positive data. 

As part of the standard Enseco QC program, a method blank is analyzed 

with every batch of samples processed. A method blank consists of 

reagents specific to the method which are carried through every aspect of 

the procedure, including preparation, clean-up, and analysis. The 

results of the method blank analysis are evaluated, in conjunction with 

other QC information, to determine the acceptability of the data 

generated for that batch of samples. 

Ideally, the concentration of target analytes in the blank should be 

below the Reporting Limit for that analyte. In practice, however, some 

common laboratory solvents and metals are difficult to eliminate to the 

parts-per-billion levels commonly reported in environmental analyses. 

Therefore, criteria for determining blank acceptability must be based on 

consideration of the analytical techniques used, analytes reported, and 

Reporting Limits required. 

For organic analyses, the concentration of target analytes in the blank 

must be below the Reporting Limit for that analyte in order for the blank 

to be considered acceptable. An exception is made for common laboratory 

contaminants (methylene chloride, acetone, 2-butanone, and phthalate 

esters) which may be present in the blank at up to 5 times the Reporting 

Limit and still be considered acceptable. This policy is consistent with 

the CLP policy and has been established in recognition of the fact that 

these compounds are frequently found at low levels in method blanks due 

to the materials used in the collection, preparation, and analysis of 

samples for organic parameters. 
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For non-routine organic analyses, other components may be established as 

common contaminants for that particular analysis. For example, 

naphthalene is frequently found in PAH-SIM analyses. If, upon thorough 

review of the method during validation (see Section 9) it is deemed 

impossible to eliminate trace amounts of analytes from the process, 

these analytes are likewise allowed at up to 5 times the reporting limit. 

For metals and Wet Chemistry analyses, where the Reporting Limits are 

typically near the Instrument Detection Limit (IDL}, the policy is that 

the concentration of the target analytes in the blank must be below two 

times the Reporting Limit. If the blank value for a target analyte lies 

below the Reporting Limit, the Reporting Limit for that analyte in the 

associated samples is unaffected. If the blank value lies between the 

Reporting Limit and two times the Reporting Limit, the Reporting Limit 

for that analyte in the associated samples is raised to the level found 

in the blank. A blank containing an analyte(s) above two times the 

Reporting Limit is considered unacceptable unless the lowest 

concentration of the analyte in the associated samples is at least ten 

times the blank concentration (as per CLP protocol) or the concentration 

of the analyte in all samples associated with the bla~k is below the 

reporting limit. 

In addition, for Wet Chemistry tests, the method SOP directs how the 

blank is treated. Generally, a reagent blank is used both to zero the 

equipment and as one of the calibration standards. If a preparation step 

is required for the analysis, the~ a prep blank is also analyzed to 

determine the extent of contamination or background interference. The 

concentration found in the prep blank is subtracted from the 

concentration found in any associated sample prior to calculating the 

final result when specified by the method. Blanks have no application or 

significance for some Wet Chemistry parameters (e.g. pH). 
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If the blank does not meet acceptance criteria, the source of 

contamination must be investigated and appropriate corrective action must 

be taken and documented. Investigation includes an evaluation of the 

data to determine the extent and effect of the contamination on the 

sample results. Corrective actions may include reanalysis of the blank, 

and/or repreparation and reanalysis of the blank and all associated 

samples. 

For organic and metals analyses, and selected Wet Chemistry tests, method 

blank results are reported with each set of sample results. Sample 

results are not corrected for blank contamination unless required by the 

analytical method or requested by the client. Occasionally, due to 

limited sample volume or other constraints, the laboratory reports data 

associated with an unacceptable blank. In these cases, the Reporting 

Limit for each analyte contained in the blank is raised to the level 

found in the blank for all sample results associated with that blank. 

Matrix-Specific QC 

Matrix-Specific QC is used to assess the 

field conditions on the analytical data. 

Specific QC are: 

effects of a sample matrix or 
-

The main elements of Matrix-

The analysis of matrix spikes, matrix duplicates, and matrix spike 
duplicates; 

Monitoring the recovery of surrogate compounds from environmental 
samples; 

Monitoring the results of standard additions in environmental 
samples; 

The analysis of field blanks; and 

The determination of method detection limits in a specific matrix. 
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Different regulatory programs have different requirements in terms of 

Matrix-Specific QC. In order to ensure that the data generated meet all 

Data Quality Objectives, Enseco recommends that its clients include 

Matrix-Specific QC that fulfills the Data Quality Objectives and 

regulatory requirements of the project. A discussion of the different 

elements of Matrix-Specific QC follows. 

Matrix Spikes. Matrix Duplicates, and Matrix Spike Duplicates 

A Matrix Spike (MS) is an environmental sample to which known 

concentrations of analytes have been added. The MS is taken through the 

entire analytical procedure and the recovery of the analytes is 

calculated. Results are expressed as percent recovery. The MS is used 

to evaluate the effect of the sample matrix on the accuracy of the 

analysis. 

A Matrix Duplicate (MD) is an environmental sample that is divided into 

two separate aliquots. The aliquots are processed separately and the 

results compared to determine the effects of the matrix on the precision 

of the analysis. Results are expressed as RPD. 

A Matrix Spike Duplicate (MSD) is an environmental sample that is divided 

into two separate aliquots, each of which is spiked with known 

concentrations of analytes. The two spiked aliquots are processed 

separately and the results compared to determine the effects of the 

matrix on the precision and accuracy of the analysis. Results are 

expressed as RPD and percent recovery. 

Surrogate Recoveries and Standard Additions 

Surrogates are or'ganic compounds which are similar to the analytes of 

interest in chemical behavior, but which are not normally found in 
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environmental samples. Surrogates are added to samples to monitor the 

effect of the matrix on the accuracy of the analysis. Results are 

reported in terms of percent recovery. 

Enseco routinely adds surrogates to samples requiring GC or GC/MS 

analysis and reports these surrogate recoveries to the client. The 

laboratory does not control its operations based on surrogate recoveries 

in environmental samples. As discussed earlier in this section, Enseco 

controls its operations based on the results of Laboratory Control 

Samples. The surrogate recoveries are primarily used by the laboratory 

to assess matrix effects. However, obvious problems with sample 

preparation and analysis (e.g. evaporation to dryness, leaking septum, 

etc.) which can lead to poor surrogate spike recoveries must be ruled out 

prior to attributing low surrogate recoveries to matrix effects. 

Standard Additions (SA) is the practice of adding a series of known 

amounts of an analyte to an environmental sample. The fortified samples 

are then analyzed and the recovery of the analytes calculated. The 

practice of SA's is generally used with metal and wet chemistry to 

determine the effect of the sample matrix on the accuracy of the 

ana lyses. 

Field Blanks 

Field blanks are check samples that monitor contamination originating 

from the collection, transport or storage of environmental samples. One 

example of a field blank is an equipment blank. An equipment blank is 

blank water that is poured through the sample collection device to check 

the adequacy of the cleaning procedures for the sampling equipment. 

Another type of field blank is a trip blank. A trip blank is a 

laboratory control matrix (typically water) which is sent to the field in 

an appropriate sample container, remains unopened in the field, and then 
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is sent back to the laboratory. The purpose of the trip blank is to 

assess the impact of field and shipping conditions on the samples. The 

results from field blanks are reported to the client as samples in the 

same concentration units as the samples. No correction of the analytical 

data is done in the laboratory based on the analysis of field blanks. 

Matrix-Specific Detection limits 

Method Detection limits (MOL's) determined on a specific sample matrix 

are called Matrix-Specific Detection Limits. See Section 14 for a 

discussion of detection and reporting limits. 
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All analytical data generated within Enseco laboratories are 

extensively reviewed prior to report generation to assure the validity 

of the reported data. The data validation process consists of data 

generation, reduction, and three levels of documented review, as 

described below (also see Figure 10-1). In each stage,_ the review 

process is documented by the signature of the reviewer and the date 

reviewed. 

The analyst who generates the analytical data has the prime 

responsibility for the correctness and completeness of the data. All 

data are generated and reduced following protocols specified in 

laboratory SOPs. Each analyst reviews the quality of his or her work 

based on an established set of guidelines. The analyst reviews the 

data package to ensure that: 

Sample preparation information is correct and complete; 

Analysis information is correct and complet~; 

The appropriate SOPs have been followed; 

Analytical results are correct and complete; 

QC samples are within established control limits; 

Blanks are within appropriate QC limits; 

Special sample preparation and analytical requirements 
have been met; and 

Documentation is complete (e.g., all anomalies in the 
preparation and analysis have been documented, anomaly 
forms are complete; holding times are documented, 
etc.). 
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The data reduction and validation steps are documented, signed and 

dated by the analyst. This initial review step, performed by the 

analyst, is designated Level 1 review. The analyst then passes the 

data package to an independent reviewer, who performs a Level 2 

review. 

Level· 2 review is performed by a supervisor or data review specialist 

whose function is to provide an independent review of the data 

package. This review is also conducted according to an established 

set of guidelines and is structured to ensure that: 

Calibration data are scientifically sound, appropriate to the 
method, and completely documented; 

QC samples are within established guidelines; 

Qualitative identification of sample components is correct; 

Quantitative results are correct; 

Documentation is complete and correct (e.g., anomalies in the 
preparation and analysis have been documented; anomaly forms are 
complete; holding times are documented, etc.); 

The data are ready for incorporation into the final report; and 

The data package is complete and ready for data archive. 

Level 2 review is structured so that all calibration data and QC 

sample results are reyiewed and all of the analytical results from 10% 

of the samples are checked back to the bench sheet. If no problems 

are found with the data package, the review is complete. If any 

problems are found with the data package, an additional 10% of the 

samples are checked to the bench sheet. The process continues until 

no errors are found or until the data package has been reviewed in its 

entirety. 

An important element of Level 2 review is the documentation of any 

errors that have been identified and corrected during the review 
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process. Enseco believes that the data package submitted by the 

analyst for Level 2 review should be free of errors. Errors that are 

found are documented and transmitted to the appropriate supervisor. 

The cause of the errors is then addressed with additional training or 

clarification of procedures to ensure that quality data will be 

generated at the bench. 

Level 2 data review is also documented and the signature of the 

reviewer and the date of review recorded. 

approved for release and a final report is 
The reviewed 
prepared. 

data are then 

Before the report is released to the client, the data are reviewed for 

completeness and to ensure that the data meet the overall objectives 

of the project. This review is labeled Level 3 review and is 

typically done by the Program Administrator. 

Each step of this review process involves evaluation of data quality 

based on both the results of the QC data and the professional judgment 

of those conducting the review. This application of technical 

knowledge and experience to the evaluation of the data is essential in 

ensuring that data of high quality are generated consistently. 

In addition to the three levels of review discussed above, the 

Divisional QA department randomly audits 5% of all projects reported. 

The QA audit includes verifying that holding times have been met, 

calibration checks are adequate, qualitative and quantitative results 

are correct, documentation is· complete, and QC results are complete 

and accurate. During the review, the QA department checks the data 

from 20% of the samples back to the bench sheet. If no problems are 

found with the data package, the review is complete. If any problems 

are found with the data package, an additional 10% of the samples are 

checked to the bench sheet. The process continues until no errors are 

found or until the data package has been reviewed in its entirety. 
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Data Reporting 

A variety of reporting formats, from computerized data tables, to 

complex reports discussing regulatory issues, to a CLP-deliverables 

package, are available. In general, Enseco reports contain: 

General Discussion: Description of sample types, tests performed, any 

problems encountered and general comments are given. 

Analytical Data: Data are reported by sample or by test. Pertinent 

information including dates sampled, received, prepared, and extracted 

are included on each results page. The Enseco reporting limit for 

each analyte is also given. 

Laboratory Performance QC Information: The results (Percent Recovery 

and Relative Percent Difference) of the Laboratory Control Samples 

analyzed with the project are listed, together with the control 

limits. Also, the analytical results for method blanks generated 

during analysis of organic and metals parameters are given. 

Matrix-Specific QC Information: Results of any sample duplicates, 

matrix spikes, matrix spike duplicates or other project-specific QC 

requested by the client are also reported. 

Methodology: Reference for analytical methodology used is cited. 

Custom Services: Special services including data interpretation, 

special consultation, and raw data packages (when requested) are 

included. 



WMi EnvlronrJ,r.::n:21 r.~o;;itoring 
Laboratories! !:~c. 
2100 Cleanwater Criv.; 
Geneva, Illinois G0034 
708/208-31 OD 

Enclosed are the analytical results for samples received from 
your facility. The results in the Client Report are for a 
single ENS (Event Notification System) number only. The 
sampling event at your facility may include multiple ENS 
numbers. A separate Client Report will be generated for each 
one. 

It is the goal of WMI Environmental Monitoring Laboratories, 
Inc. to provide analytical data in a timely fashion, formatted 
in a way that our clients will find most useful. 

If you have any questions concerning the form or content o~ 
this report, please contact the WMI EML Customer Operations 
Department: 

Main Number: 
P'AX Number: 

(708)208-3100 
(708)208-1175 

Note: Two designations may appear in the results column of 
your Client Report: NA or ND. 

The designation NA (for "Not Analyzed") is used to identify 
analytes which were requested in the monitoring program, but 
for which no suitable testing methodology exists. NA may als~ 
indicate a dry well, broken sample bottle, insufficient sample 
volume, or other condition which precludes analysis of a 
sample. 

The designation ND (for "Not Detected") is used to indicate 
that the analyte of interest was not found at or above the 
concentration listed under the EMLRL (EML Reporting Limit) 
heading. 

Unless otherwise indicated, all analytes meet the requirements 
of holding time as specified in the method. 

~l(l.dt~ 
Deborah Hockman, Ph.D. 
Assistcnt Director 
Laboratory Operations 

~~.ft~ 
Manager 
Quolity Programs 

·;.: 



APPENDIX ll 

As an additional service, the EML is introducing the DATA 
QUALIFIER REPORT. This report documents important additional 
analytical information. 

As defined in the EPA Contract Laboratory Program (CLP) and 
numerous state regulatory programs, applicable data 
qualifiers (annotations or flags) should be included with 
data reports to facilitate the appropriate interpretation and 
use of the data. These annotations will document to the 
client information such as dilution factors and matrix 
interferences that occurred during the analysis of a sample. 

The DATA QUALIFIER REPORT produced for each affected Event 
Notification System (ENS) number is divided into five 
sections: 

1) Sample No.- The affected EML sample numbers under 
the given ENS number are listed here. Refer to the 
Client Report for the EML sample number which has been 
assigned for a given sample point. 

2) Method ID- The EML method code that the sample was 
analyzed by is listed here. 

3) Analyte- The analyte being affected by the 
qualifier is listed here. If the method contains 
multiple analytes that were affected, the phrase 
"Every analyte for this method" will appear. 

4) Code - Two letter abbreviations for applicable data 
qualifiers appear in this column. Please consult the 
accompanying key for a brief description. Additional 
information may be obtained by contacting your Account 
Representative. 

5) Dilution Factor - This number is the factor by 
which your sample had to be diluted to bring the 
result into the working linear range of the 
instrument or to minimize an interferent. 

Examples: 

Sample No. Method ID. Analyte Code 
AB2345-L3 VOMSAAA301 2-Chloroethyl Vinyl Ether ST 

AB2345-L3 VOMSAAA301 Every analyte for this 
method DL 

DF 

10 



The comments that may accompany the data are as follows: 

DL sample diluted. Reporting limits have been adjusted 
when necessary. 

{This qualifier is the one that appears most 
frequently. This qualifier means that the sample was 
diluted to bring it within linear range of the 
instrument or to minimize an interferent. 

BS Headspace in the sample bottle exceeded allowable 
volume. 

II Isomeric identification is tentative due to co-elution 
of a compound with similar mass spectra. 

{The above qualifier indicates compounds that have• 
tentative identification due to co-elution or lower 
quality matches with the spectral library. Results 
with these qualifiers are not quantitative.) 

MI Recovery failed criteria for this compound: Quality 
Control Standard showed analytical system was in 
control. Result indicates a severe matrix 
interference, which could not be corrected for, and the 
results are semi-quantitative. 

MX This sample was used for matrix spike; recovery failed 
criteria for this compound; Quality Control Standard 
showed analytical system was in control. Therefore, 
matrix interference is suspected and this may affect 
the result. 

RA Acid Surrogate recovery failed quality control 
criteria. Matrix interference is suspected. 

RB Base/Neutral Surrogate recovery failed quality control 
criteria. Matrix interference is suspected. 

{The above four qualifiers {MI, MX, RA, RB) are 
qualifiers used to show matrix interference which 
occurred during analysis and may affect the results. 
The matrix spike being out of normal range is the 
primary indicator of this type of interference. 
Accompanying quality control standards in range 
indicate that matrix interference {not an 
out-of-control situation) existed during the analysis. 
Efforts are made to eliminate matrix interference where 
possible. If the matrix interference is eliminated, 
no qualifier is noted. Both MI and MX are reported as 
per EPA methodology.) 

NQ No standard qualifier code is in use for this 



. . . 

qualification. See associated comment. 

PX This sample was not in the acceptable pH range at the 
time of analysis. 

SB Analysis of this sample was performed by an approved 
subcontract laboratory. 

su Analysis failed surrogate criteria. 

BL Method Blank concentration for this parameter is 
greater than the maximum allowable concentration. 

TX 

ST 

B 

D 

I 

(The above two qualifiers (SU,BL) denote failed quality 
criteria for the method blank and surrogate recovery. 
Where appropriate, analyses that have failed these 
criteria are repeated.) 

Analysis was conducted after the holding time expired. 

This compound is not stable in acidic watet:. 

Bt:oken bottle 

Dry well 

Insufficient volume to perform test 

10/15/90 



*** DATA QUALIFIER REPOP *** lb-.S£1--'~\J' 

Please be aware of the following information associated w~th the client reports for the ENS number ~~ 

SAM:PLE NO. METHOD ID 

AD2800-Hl VOMSBA0201 

AD2802-CO CRTDSROEOl 

AD2803-AO CRSULFATOl 

AD2804-AO CRCHLORIOl 

AD2805-H2 VOMSBA0201 

AD2806-H2 VOMSBA0201 

AD2807-H2 VOMSBA0201 

**** END OF REPORT ***** 

ANALYTE 

EVERY ANALYTE FOR THIS METHOD 

SOLIDS, ROE 

SULFATE 

CHLORIDE 

EVERY ANALYTE FOR THIS METHOD 

EVERY ANALYTE FOR THIS METHOD 

EVERY ANALYTE FOR THIS METHOD 

CODE 

MX 

BL 

DL 

DL 

su 

su 

su 

DILUTION 
FACTOR 

5 

2 
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WMI ENVIRONMENTAL MON ING LABORATORIES, INC. 

E V E N T SUMMARY REPORT 

ENS Number 91-11131 
MPS Number 495911 
Rev I Task 02 I 06 
Sample Type WELL 
Reported 11-SEP-1991 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
1 I 495-01FB I I 495-G149 I I 495-G52S I I I 

I 1\nalyte I 1-AUG-19911 EMLRL I 1-AUG-19911 EMLRL I 1-AUG-19911 EMLRL I Units I 

7----------------------------------~--------7------------7-----------+------------7-----------7------------~------------7-----------7 

I ALKALINITY I NO I 10.000 414 I 10.000 I 305 I 10.000 I MG/L I 

I I I I I I I I 
CHLORIDE I 1. 9 0. 500 94.6 I 0. 500 I 58.1 I 0. 500 I MG/L I 

I I I I I I 
I ND 0.050 NO I 0.050 I NO I 0.050 I MG/L I 

I I I I I I 
I NO 5.000 320 I 5.000 I 179 I 5.000 I MG/L I 
I I I I I I 
I NA 5.000 1040 I 5.000 I 851 I 5.000 I MG/L I 
I I I I I I 
I 7.16 6.94 I I 7.02 I I PH UNITS I 
I I I I I I 
I 2.33 1350. I I 941. I I UMHOS/CM I 
I I I I I I I 

PHENOLS 

SULFATE 

~:::OLIOS, ROE 

PH FIELD 

SPECIFIC CONDUCTANCE FIELD 

I DEPTH TO WATER FROM LAND SURFACE I NA I 27.25 I I 32.82 I I FT I 

I I I I I I I 

DEPTH TO WATER FROM TOP OF CASING 

GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

HEASURING POINT ELEV 

STICK-UP HEIGHT OF WELL ABOVE LAND SURF 

WATER TEMPERATURE IN DEGREES CELSIUS 

MERCURY-DISSOLVED 

AHSENIC-DISSOLVED 

LEAD-DISSOLVED 

SELENIUM-DISSOLVED 

BARIUM-DISSOLVED 

CALCIUM-DISSOLVED 

CADMIUM-DISSOLVED 

CHROMIUM-DISSOLVED 

!PON-OISSOLVED 

MAGNESIUM-DISSOLVED 

1'1ANGANESE-DISSOLVED 

I NA I 29.86 I I 33.45 I I FT I 
I I I I I I I I 

NA I I 592.26 I I 591.75 I IFTMSL I 
NA I I 37.71 I I 40.22 I I FT I 

NA 

NA 

26.0 

NO 2.000 

NO 50.000 

ND 40.000 

NO 5.000 

NO 20.000 

NO 5000.000 

ND 10.000 

NO 50.000 

NO 1000.000 

NO 5000.000 

NO 15.000 

622.12 

2. 61 

14.7 

NO 

NO 

ND 

ND 

NO 

117000 

NO 
I 
I ND 
I 
I NO 
I 
152300 
I 
I 207 

I I I I I 
I I 625.20 I I FT MSL I 
I I I I I 
I I . 63 I I FT I 
I I I I I 
I I 15. 7 I I DEGREES c I 
I I I I I 
I 2.000 I NO I 2.000 I UG/L I 
I I I I I 
I 50.000 I NO I 50.000 I UG/L I 
I I I I I 
I 40.000 I NO I 40.000 I UG/L I 
I I I I I 
I 5.000 I ND I 5.000 I UG/L I 
I I I I I 
I 20.000 45.1 I 20.000 I UG/L I 
I I I I 
I 5000.000 135000 I 5000.000 I UG/L I 
I I I I 
I 10.000 NO I 10.000 I UG/L I 
I I I I 
I 50.000 ND I 50. 000 I UG/L I 
I I I I 
I 1000.000 2130 I 1000.000 I UG/L I 
I I I I 
I 5000.000 64600 I 5000.000 I UG/L I 
I I I I 
I 15.000 66.9 I 15.000 I UG/L I 
I I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 
+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 

NA ~Not Analyzed NO= Not Detected TBK.= Trip Blank s = EML Subcontract Data 
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~ Site ID 

WMI ENVIRONMENTAL MOf RING LABORATORIES, INC. 

E V E N T SUMMARY REPORT 

ENS Number 91-11131 
MPS Number 495911 
Rev I Task 02 I 06 
Sample Type : WELL 
Reported : 11-SEP-1991 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I I 495-01FB I I 495-G149 I I 495-G52S I I I 

I Ana1yte I 1-AUG-19911 EMLRL I 1-AUG-19911 EMLRL I 1-AUG-19911 EM1RL I Units I 

t---------------------------------~---------+------------+-----------+------------+-----------+------------+-----------+-----------+ 

I I I I I I I I 

I SODIUM-DISSOLVED ND I 5000.000 1179000 I 5000.000 I 9320 I 5000.000 I UG/L I 

I I I I I I I 

I 1-METHYLPHENOL ND I 10.000 ND I 10.000 I ND I 10.000 I UG/L I 

I 4-METHYLPHENOL NO I 10.000 NO I 10.000 I NO I 10.000 I UG/1 I 

I BENZOIC ACID NO I 50.000 ND I 50.000 I ND I 50.000 I UG/L I 

I I I I I I I 

I l, 1,1-TRICHLOROETHANE ND I 5.000 NO I 5.000 I ND I 5.000 I UG/L I 

I l, 1,2-TRICHLOROETHANE ND I 5.000 NO I 5.000 I NO I 5.000 I UG/1 I 

I 1,1-DICHLOROETHANE NO I 5.000 NO I 5.000 I ND I 5.000 I UG/L I 

I 1,2-DICHLOROBENZENE NO I 5.000 NO I 5.000 I NO I 5.000 I UG/L I 

I 1,2-DICHLOROETHANE NO I 5.000 NO I 5.000 I NO I 5.000 I UG/1 I 

I 1,2-DICHLOROPROPANE NO I 5.000 ND I 5.000 I ND I 5.000 I UG/L I 

I 2-BUTANONE I NO I 10.000 NO I 10.000 I NO I 10.000 I UG/L I 

I ACETONE NO I 100.000 NO I 100.000 I ND I 100.000 I UG/L I 

I BF.'.NZENE NO I 5.000 NO I 5.000 I NO I 5.000 I UG/L I 

1 CARBON DISULFIDE NO I 5.000 NO I 5.000 I NO I 5.000 I UG/L I 

I CHLOROBENZENE NO I 5.000 NO I 5.000 I NO I 5.000 I UG/1 I 

I CHLOROETHANE NO I 10.000 NO I 10.000 I NO I 10.000 I UG/L I 

I CHLOROMETHANE NO I 10.000 NO I 10.000 I NO I 10.000 I UG/1 I 

I DlCHLORODIFLUOROMETHANE ND I 5.000 NO I 5.000 I NO I 5.000 I UG/L I 

I ETHYLBENZENE NO I 5.000 NO I 5.000 I NO I 5.000 I UG/L I 

I METHYLENE CHLORIDE NO I 5.000 NO I 5.000 I NO I 5.000 I UG/L I 

I TETRACHLOROETHENE NO I 5.000 NO I 5.000 I ND I 5.000 I UG/L I 

1 TOLUENE NO I 5.000 NO I 5.000 I NO I 5.000 I UG/L I 

I TRANS-1. 2-DICHLOROETHENE ND I 5.000 NO I 5.000 I NO I 5.000 I UG/L I 

I TRICHLOROETHENE NO I 5.000 NO I 5.000 I NO I 5.000 I UG/1 I 

I TRICHLOROFLUOROMETHANE I NO I 5.000 NO I 5.000 I NO I 5.000 I UG/L I 

1 VINYL CHLORIDE I ND I 10.000 NO I 10.000 I NO I 10.000 I UG/1 I 

I XYLENE (TOTAL) I ND I 5.000 NO I 5.000 I ND I 5.000 I UG/L I 

I I I I I I I I I 

I ISOBUTYL ALCOHOL I NO I 10.000 I ND I 10.000 I NO I 10.000 I UG/L I 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
NA = Not Analyzed NO - Not Detected TBK = Trip Blank s ~ EML Subcontract Data 
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WMI ENVIRONMENTAL MON ~ING LABORATORIES, INC. 

E V E N T SUMMARY REPORT 

ENS Number 91-11131 
MPS Number 495911 
Rev I Task 02 I 06 
Sample Type WE:l.I, 
Reported 11-SEP-1991 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I 495-G53S I I 495-R111 I I 495-Rl12 I I I 

I Analyte I 31-JUL-19911 EMLRL I 1-AUG-19911 EMLRL I 1-AUG-19911 EMLRL I Units I 

+----------------------------------~--------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I I I I I I I I I 
1 .u>:ALINITY 1 314 1 10.000 1 341 1 1o.ooo 1 321 1 10.000 I MG/L 1 

I I I I I I I I I 
I CI!LORIOE I 27.9 I 0.500 I 1.7 I 0.500 I 10.5 I 0.500 I MG/L I 
I I I I I I I I I 
I PI!ENOLS I ND 0.050 I ND I 0.050 I ND I 0.050 I MG/L I 
I I I I I I I I 
I SULFATE I 221 5.000 I B4.0 I 5.000 I 61.3 I 5.000 I MG/L I 
I I I I I I I I 
I SOLIDS, ROE I NA 5.000 I 496 I 5.000 I 617 I 5.000 I MG/L I 
I I I I I I I I 
I PH FIELD I 6.90 I 7.29 I I 7.23 I I PH UNITS I 
I I I I I I I I 
I SPECIFIC CONDUCTANCE FIELD I 900. I 721. I I 672. I I UMHOS/CM I 
I I I I I I I I 
I DEPTH TO WATER FROM LAND SURFACE I 32.99 I 19.9B I I 21.41 I I FT I 
I I I I I I I I 
I DEPTH TO WATER FROM TOP OF CASING I 33.72 I 22.57 I I 24.30 I I FT I 
I I I I I I I I 
I GROUNDWATER ELEV. I 591.30 I 593.11 I I 591.71 I I FT MSL I 
I WELL DEPTH TOTAL I 43.14 I 33.4B I I 52.70 I I FT I 
I I I I I I I I 
I MEASURING POINT ELEV I 625.02 I 615. 6B I I 616.01 I I FT MSL I 
I I I I I I I I 
I STICK-UP HEIGHT OF WELL ABOVE LAND SURF I .73 I I 2.59 I I 2.89 I I FT I 
I I I I I I I I I 
I WATER TEMPERATURE IN DEGREES CELSIUS I lS.B I I 13.3 I I 14.6 I I DEGREES C I 
I I I I I I I I I 
I MERCURY-DISSOLVED I ND I 2. 000 I ND I 2. 000 I NO I 2. 000 I UG/L I 
I I I I I I I I I 
I ARSENIC-DISSOLVED I ND I so. 000 I ND I so. 000 I ND I so. 000 I UG/1. I 
I I I I I I I I I 
I LEAD-DISSOLVED I ND I 40.000 I ND I 40_000 I ND I 40.000 I UG/L 

I I I I I 
I SELENIUM-DISSOLVED I NO I 5. 000 I ND I 
I I I I I 
I BARIUM-DISSOLVED I 29. B I 20.000 I 103 I 
I I I I I 

CALCIUM-DISSOLVED 1123000 5000.000 181200 
I I 
I ND 10.000 I 
I I 
I ND 50.000 I 
I I 
I 2330 1000.000 I 14BO 
I I 
164700 5000.000143700 
I I 
I 4B.7 15.000 I 

5.000 

20.000 

5000.000 

CADMIUM-DISSOLVED NO ..1-0. 000 

CJ-!ROMI UM-DI SSOLVED ND 50.000 

IRON-DISSOLVED 
1000.000 

Ml\GNESIUM-DISSOLVED 
5000.000 

MANGANESE-DISSOLVED 42.1 15.000 

ND 

B2.B 

66300 

NO 

I ND 
I 
I ND 
I 
144600 
I 
I 32.B 
I 

5.000 UG/L 

20.000 UG/L 

5000.000 UG/L 

10.000 UG/L 

~)0.000 UG/L 

1000.000 UG/L 

5000.000 UG/1. 

15.000 UG/L 

I I 
+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 

NA ~Not Analyzed ND =Not Detected TBK,= Trip Blank s = EML Subcontract Data 
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WMI ENVIRONMENTAL MON ~ING LABORATORIES, INC. 

E V E N T SUMMARY REPORT 

ENS Number 91-11131 
MPS Number 495911 
Rev I Task 02 I 06 
Sample Type WELl, 
Reported 11-SEP-1991 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I I 495-G53S I I 495-Rlll I I 49S-Rll2 I I I 
I Analyte I 31-JUL-19911 EMLRL I 1-AUG-19911 EMLRL I 1-AUG-19911 EMLRL I Units I 

+----------------------------------~---------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I I I I I I I 
I SODIUM-DISSOLVED 9570 SOOO.OOO 111400 I SOOO.OOO 118700 I SOOO.OOO I UGIL I 
I I I I I I I 
I 1-METHYLPHENOL NO 10.000 I ND I 10.000 I ND I 10.000 I UGIL I 
I ·1-METHYLPHENOL ND 10.000 I ND I 10.000 I ND I 10.000 I UGIL I 
I BENZOIC ACID ND SO. 000 I ND I 50.000 I ND I SO. 000 I UGIL I 

I I I I I I I 
I l, 1, !-TRICHLOROETHANE ND 5.000 I NO I s.ooo I NO I s.ooo I UGIL I 
! 1, 1' 2-TRICHLOROETHANE NO 5. 000 I NO I 5. 000 I NO I 5. 000 1 UG/L I 
I 1,1-0ICHJ,OROETHANE ND s.ooo I ND I s.ooo I NO I 5.000 I UG/L I 
I 1,2-DICHWROBENZENE NO s.ooo I ND I s.ooo I ND I s.ooo I UGIL I 
I 1' 2-DICHWROETHANE ND s' 000 I ND I s. 000 I ND I 5. 000 I UG/ L I 
I 1,2-0ICHWROPROPANE ND s.ooo I NO I s.ooo I NO I s.ooo I UG/L I 
I 2-BUTANONE ND 10.000 I ND I 10.000 I ND I 10.000 I UG/L I 
I ACETONE NO 100.000 ND I 100.000 NO I 100.000 I UGIL I 

I BENZENE ND 5.000 ND I S.OOO NO I S.OOO I UGIL I 

I CARBON DISULFIDE ND S.OOO ND I S,OOO ND I S.OOO I UG/L I 

I CHLOROBENZENE ND S, 000 ND I S. 000 ND I S. 000 I UGIL I 
I CHLOROETHANE ND 10.000 ND I 10.000 NO I 10.000 I UGIL I 
I CHLOROMETHANE ND 10.000 ND I 10.000 NO I 10.000 I UG/L I 

I OICHLORODIFLUOROMETHANE I ND S.OOO ND I 5.000 NO I S.OOO I UG/L I 
I ETHYLBENZENE I ND I 5.000 ND I S.OOO NO I S.OOO I UG/L I 
I METHYLENE CHLORIDE I ND I S.OOO ND I S.OOO NO I S.OOO I UGIL I 
I TETRACHLOROETHENE I NO I 5. 000 ND I S. 000 ND I S. 000 I UG/L I 
I TOLUENE I ND I S.OOO ND I S.OOO NO I 5.000 I UGIL I 

I TRANS-1,2-0ICHLOROETHENE I ND I S.OOO NO I S.OOO ND I 5.000 I UG/L I 
I THICHLOROETHENE I ND I S.OOO NO I S.OOO ND I 5.000 I UGIL I 

I TRICHLOROFLUOROMETHANE I ND I S. 000 ND I S. 000 NO I 5. 000 I UGIJ, I 
I VINYL CHLORIDE I ND I 10.000 ND I 10.000 I ND I 10.000 I UGIL I 
I XYLENE(TOTAL) I NO I S.OOO I NO I S.OOO I ND I 5.000 I UGIL I 

I I I I I I I I I 
I ISOBUTYL ALCOHOL I NO I 10.000 I NO I 10.000 I ND I 10.000 I UG/L I 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------1 
NA = Not Analyzed ND ~ Not Detected TBK = Trip Blank s = EML Subcontract Data 



JQ 
\!!.!/ Site ID 

!'-' q·~ : ~) 

WMI ENVIRONMENTAL MON: ING LABORATORIES, INC. 

E V E N T S U M M A R Y REPORT 

ENS Number 91-11131 
MPS Number 495911 
Rev I Task 02 I 06 
Sample Type WELL 
Reported 11-SEP-1991 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I 495-Rll3 I I 495-Rll4 I I 495-Rll4 I I I 

I Anelyte I 1-AUG-19911 EMLRL I 10-AUG-19911 EMLRL I 1-AUG-19911 EMLRL I Units I 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
1 1 I I I I I I I I 
I ALKALINITY I 375 I 10,000 I I I 454 I 10.000 I MG/L I 
1 I I I I I I I I 
I C!lLORIDE I 101 I 1.000 I I I 17.5 I 0.500 I MG/L I 
I I I I I I I I I 
I PllENOLS I NO I 0.050 I I I NO I 0.050 I MG/L I 
I I I I I I I I 
I '"lLFATE I 231 5. 000 I I I 599 I 25.000 I MG/L I 
I I I I I I I 
1 cOLIDS, ROE 1 995 5.ooo 1 1 1485 1 5.ooo 1 MG/I~ 1 

I I I I I I I 
I PH FIELD I 6.93 I 6. 72 I I I PI! UNITS I 
I I I I I I I 
I SPECIFIC CONDUCTANCE FIELD I 1230. I 1440. I I I UM!IOS/CM I 
I I I I I I I 
I DEPTH TO WATER FROM LAND SURFACE I 27.58 I 31.51 I I FT I 
I I I I I I 
I DEPTH TO WATER FROM TOP OF CASING I 30.47 I 34.07 I I FT I 
I I I I I I 
I GHOUNOWATER ELEV. 593,94 I 593.76 I I FT MSL I 
I WELL DEPTH TOTAL 36.82 I 45.86 I I e'T I 
I I I I I I 
I MEASURING POINT ELEV 624.41 I I 627.83 I I I FT MSL I 
I I I I I I 
I STICK-UP HEIGHT OF WELL ABOVE LAND SURF 2, 89 I I 2. 56 I I FT I 
I I I I I I 
I WATER TEMPERATURE IN DEGREES CELSIUS 14.6 I I 14.6 I I DEGREES C I 
I I I I I I I 
I MERCURY-DISSOLVED NO I 2.000 I I ND 2.000 I UG/L I 
I I I I I I 
I 1\RSENIC-DISSOLVED NO I 50.000 I I NO 50.000 I UG/L I 
I I I I I I 
I LEAD-DISSOLVED NO I 40.000 I I NO 40.000 I UG/L I 

I I I I 
5.000 I I NO 5.000 I UG/L I 

I I I I 
20.000 I I I 24.9 ?0.000 I UG/L I 

I I I I I 
5000.000 I I 1246000 5000.000 I UG/L I 

I I I I I 
10.000 I I • I NO 10.000 I UG/L I 

I I I I I 
50.000 I I I NO I 50.000 I UG/L I 

I I I I I I 
1000,000 I I I ND I 1000.000 I UG/L I 

I I I I I I 
5000.000 I I 1125000 I 5000.000 I UG/L I 

I I I I I I 
15.000 I I I 62.8 I 15.000 I UG/L I 

I I I I I I 

SELENIUM-DISSOLVED NO 

BARIUM-DISSOLVED 67.8 

CALCIUM-DISSOLVED 116000 

CADMIUM-DISSOLVED NO 

CHROMIUM-DISSOLVED NO 

IRON-DISSOLVED NO 

M/\GNF:SIUM-DISSOLVED 67100 

MANGANESE-DISSOLVED NO 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
NA = Not Analyzed NO = Not Detected TBK .= Trip Blank s = EML Subcontract Data 



~ 
\(!?) Site ID 

1-'dqe; l> 

WMI ENVIRONMENTAL MONI' -NG LABORATORIES, INC. 

E V E N T S U M M A R Y REPORT 

ENS Number 91-11131 
MPS Number 495911 
Rev I Tdsk 02 I 06 
Sample Type WELL 
Reported 11-SEP-1991 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I I 495-Rll3 I I 495-Rll4 I I 495-Rll4 I I I 
I Ana 1yte I 1-AUG-19911 EMLRL I 10-AUG-19911 EMLRL I 1-AUG-19911 EMLRL I Units I 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I ' I I I I I I I 
I SO!J!UM-OISSOLVEO 1105000 I 5000.000 I I 16600 I 5000.000 I UG/L I 

I I I I I I I I 
I 3-METHYLPHENOL I NO I 10. ODD I I NO I 10.000 I UG/L I 
I 4-METHYLPHENOL I NO I 10.000 I I NO I 10.000 I UG/L I 
I BENZOIC ACID I NO I 50.000 I I NO I 50.000 I UG/L I 
I I I I I I I I 
I 1,1,1-TRICHLOROETHANE I NO I 5.000 NO I 5.000 I UG/L I 
I I, 1, 2-TRICHLOROETHANE I NO I 5. 000 NO I 5. 000 I UG/L I 
I I, 1-0ICHLOROETHANE I NO I 5.000 NO I 5.000 I UG/L I 
I 1, 2-0ICHLOROBENZENE I NO I 5.000 ND I 5.000 I UG/L I 
I 1, 2-DICHLOROETHANE I ND I 5.000 ND I 5.000 I LJG/L I 

I 1,2-DICHLOROPROPANE I NO I 5.000 ND I 5.000 I UG/L I 

I 2-BUTANONE I NO I 10.000 NO I 10.000 I UG/L I 
I ACETONE I NO I 100.000 ND I 100.000 I UG/L I 
I BENZENE I NO I 5.000 ND I 5.000 I UG/L I 

I CARBON DISULFIDE I NO I 5. 000 NO I 5. 000 I UG/L I 
I CHLOROBENZENE I ND I 5.000 NO I 5.000 I UG/L I 
I CHLOROETHANE I ND I 10.000 NO I 10.000 I UG/L I 
I CHLOROMETHANE I ND I 10.000 I ND I 10.000 I UG/L I 
I DICHLORODIFLUOROMETHANE I ND I 5.000 I NO I 5.000 I UG/L I 
I ETHYLBENZENE I NO I 5. 000 I NO I 5. 000 I UG/L I 
I METHYLENE CHLORIDE I ND I 5.000 I NO I 5.000 I UG/I. I 
I TETRACHLOROETHENE I NO I 5. 000 I ND I 5. 000 I UG/L I 
I TOLUENE I NO I 5.000 I NO I 5.000 I UG/L I 

I TRANS-1,2-DICHLOROETHENE I NO I 5.000 I NO I 5.000 I UG/1. I 
I TRICHLOROETHENE I NO I 5.000 I I NO I 5.000 I UG/L I 
I TRICHLOROFLUOROMETHANE I ND I 5.000 I I I ND I 5.000 I UG/L I 
I VINYL CHLORIDE I ND I 10.000 I I I ND I 10.000 I UG/L I 
I XYLENE(TOTAL) I ND I 5.000 I I I NO I 5.000 I IJG/L I 

I I I I I I I I I 
I ISOBUTYL ALCOHOL I NO I 10.000 I I I NO I I 0. 000 I UG/L I 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
NA = Not Analyzed ND = Not Detected TBK = Trip Blank s = EML Subcontract Data 



~ 
~ Site ID 

j_'<l'::l'' 

WMI ENVIRONMENTAL MON' ~ING LABORATORIES, INC. 

E V E N T SUMMARY REPORT 

ENS Number 91-11131 
MPS Number 495g11 
Rev I Task 02 I 06 
Sample Type WELL, 
Reported 11-SEP-1991 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I I 4 95-R122 I I I I I I I 
I 1\nalyte I 1-AUG-19911 EMLRL I I EMLRL I I EMLRL I Units I 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------+ 
I 1 I I I I I I 
I ALKALINITY I 355 10.000 I I I I MG/L I 
I I I I I I I 
I CHLORIDE I 5.1 0.500 I I I I MG/L I 
I I I I I I I 
I PHENOLS I NO 0.050 I I I I MG/L I 
I I I I I I I 
I SULFATE I 179 5.000 I I I I MG/L I 
I I I I I I I 
I SOLIDS, ROE I 665 5.000 I I I I MG/L I 
I I I I I I I 
I PH FIELD I 6. 93 I I I I PH UNITS I 
I I I I I I I 
I SPECIFIC CONDUCTANCE FIELD I 880. I I I I UMHOS/CM I 
I I I I I I I I 

I DEPTH TO WATER FROM LAND SURFACE I 29.72 I I I I I FT I 
I I I I I I I I 
I DEPTH TO WATER FROM TOP OF CASING I 32.21 I I I I I FT I 
I I I I I I I I 
I GROUNDWATER ELEV. 590.85 I I I I I FT MSL I 
I WELL DEPTH TOTAL 46.78 I I I I FT I 
I I I I I I 
I MEASURING POINT ELEV 623.06 I I FT MSL I 
I I I I 
I STICK-UP HEIGHT OF WELL ABOVE LAND SURF 2.49 I I FT I 
I I I I 
I WATER TEMPERATURE IN DEGREES CELSIUS 13.5 I I DEGREES C I 
I I I 
I MERCURY-DISSOLVED NO 2. 000 I UG/L I 
I I I 
I ARSENIC-DISSOLVED NO 50.000 I liG/L I 
I I I 
I LEAD-DISSOLVED NO 40.000 I I UG/L I 
I I I 
I SELENIUM-DISSOLVED NO 5. 000 I UG/L I 
I I I I 
I BARIUM-DISSOLVED I 47.6 20.000 I I UG/L I 
I I I I I 
I CALCIUM-DISSOLVED 1108000 5000.000 I I UG/L I 
I I I I I 
I CADMIUM-DISSOJNED I NO 10.000 I I I UG/L I 
I I I I - I I 
I CHROMIUM-DISSOLVED I ND 50.000 I I I UG/I. I 
I I I I I I 
I IRON-DISSOLVED I 2000 1000.000 I I I UG/L I 
I I I I I I I 
I MAGNESIUM-DISSOLVED 156100 I 5000.000 I I I I I (IG/L I 
I I I I I I I I I 
I MANGANESE-DISSOLVED I 45.2 I 15.000 I I I I I [JG/L I 
I I I I I I I I I 

~---~---------------------------------------+------------+-----------+------------+-----------+------------
NA = Not Analyzed ND = Not Detected TBK = Trip Blank s = EML Subcontract Data 



~ 
\!!!/ Site ID 

s c;· 1· 

WMI ENVIRONMENTAL MONJ ING LABORATORIES, INC. 

E V E N T SUMMARY R E P 0 R T 

ENS Number 91-11131 
MPS Number IJ9'J911 
Rev I Task 02 I 06 
Sample Type WEl.t 
Reported 11-SF.P-1991 

+-------------------------------------------+------------+-----------+--------- ---+ -----------+------------ I·-----------+-----------+ 
I I 4 95-R122 I I I I I I I 

I Annlyte I 1-AUG-19911 EMLRL I I EMLRL ! l EMLHL ! Units I 

~--------------------------------------------+------------+-----------+------------+-----------+------------1------------+-----------+ 
I ' I I I I I I I 

I .SODIUM-DISSOLVED 111200 I 5000.000 I I I I UG/L I 

I I I I I I I I 

I 3-MF.THYLPHENOL I NO I 10.000 I I I I UG/L I 

I 4-METHYLPHENOL I NO I 10.000 I I I I UG/L I 

I BENZOIC ACID I NO I 50.000 I I I I UG/L I 

I I I I I I I I 

I l, l, I-TRICHLOROETHANE I NO I 5.000 I I I I UG/L I 

I 1' 1 '2-TRICHLOROETHANE I NO I 5. 000 I I I I UG/J. I 

I 1, 1-DICHLOROETHANE I ND ! 5.000 I I I I lJG/L I 

I l,J-DICHLOROBENZENE I NO I 5.000 I I I I UG/L I 

I I, 2-DICHLOROETHANE I NO I 5.000 I I I I UG/J, I 

I I' 2-DICHLOROPROPANE I NO 5. 000 I I I I I UG/L I 

I 2-BUTANONE I NO 10.000 I I I I I UG/L I 

I ACETONE I NO 100.000 I I I I I UG/L I 

I BENZENE I NO 5.000 I I I I I UG/L I 

I CARBON DISULFIDE I NO 5.000 I I I I I UG/L I 

I CHLOROBENZENE I NO 5. 000 I I I I I UG/L I 

I CHLOROETHANE I NO 10.000 I I I I I UG/L I 

I CHLOROMETHANE I NO 10,000 I I I I I UG/L I 

I DICHLORODIFLUOROMETHANE NO 5. 000 I I I I UG/L I 

I ETHYLBENZENE NO 5, 000 I I I I UG/L I 

I MF:THYLENE CHLORIDE ND 5. 000 I l I I UG/L I 

I TETRACHLOROETHENE NO 5.000 I I I I UG/L I 

I TOLUENE NO 5.000 I I I I UG/1. I 

I TRANS-1,2-DICHLOROETHENE NO 5.000 I I I I UG/L I 

I TRICHLOROETHENE NO 5.000 I I I I UG/L I 

I TRICHLOROFLUOROMETHANE NO I 5.000 I I I I UG/L I 

I VINYL CHLORIDE ND I 10.000 I I I I UG/L I 

I XYLENE (TOTAL) ND I 5. 000 I I I I UG/L I 

I I I I I I I 

I ISOBUTYL ALCOHOl, ND I 10.000 I I I I UG/L I 

+-------------------------------------------+------------+-----------+------------+-----------+------------+-----------+-----------1 
NA = Not Analyzed NO = Not Detected TBK = Trip Blank s = EML Subcontract Data 



APPE:\DIX V 

lo!'MI ENVIRONMENTAL MONITORING LABORATORIES INC 
Page: 1 

CLIENT REPORT 

cte: 

ENS: 91-11131 MP: 495911 REV: 02 

Ana1yte 

CR.J\.LK110T01: 
ALKALINITY 

CRCHLORI01: 
CHLORIDE 

CRPNHRAX01: 
PHENOLS 

CRSULFATOl: 
SULFATE 

CRTDSROEOl: 
SOLIDS, ROE 

FDPHSINGOl: 
PH FIELD 

FDSPCONDOl: 
SPECIFIC CONDUCTANCE FIELD 

FDWDTWLSOl: 
DEPTH TO WATER FROM LAND SURFACE 

FDWDTWTCOl: 
DEPTH TO WATER FROM TOP OF CASING 

FDWGWELWDT: 
GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

FDWMEAPTEL: 
MEASURING POINT ELEV 

FDWSTKUP01: 
STICK-,UP HEIGHT OF WELL ABOVE LAND SURF 

FDXTEMPCOl: 
WATER TEMPERATURE IN DEGREES CELSIUS 

INCVA.WIHG: 
MERCURY-DISSOLVED 

.<GFAADIAS: 
ARSENIC-DISSOLVED 

INGFJ:Llilli?B: 
LEAD-DISSOLVED 

NA Not Analyzed ND = Not Detected 

Sample Point: 01FB 
Type: l'i'ELL 
Sample No: AD2802 
Sampled: 1-AUG-1991 
Received: 2-AUG-1991 
Reported: 5-SEP-1991 

Result EMLRL Units 

ND 10.000 MG/L 

1.9 0.500 MG/L 

ND 0. 05'0 MG/L 

ND 5.000 MG/L 

NA 5.000 MG/L 

7.16 PH UNITS 

2.33 UMHOS/CM 

NA FT 

NA FT 

NA FT MSL 
NA FT 

NA FT MSL 

NA FT 

26.0 DEGREES c 

ND 2.000 UG/L 

ND 50.000 UG/L 

ND 40.000 UG/L 

TBK Trip Blank 



Page: 2 
WMI ENVIRONMEN'TAL MONITORING LABORATORIES INC 

CLIENT REPORT 

ite: 

ENS: 91-11131 MP: 495911 REV: 02 

Analyte 

INGFAADISE: 
SELENIUM-DISSOLVED 

INICPDISBA: 
BARIUM-DISSOLVED 

INICPDISCA: 
CALCIUM-DISSOLVED 

INICPDISCD: 
CADMIUM-DISSOLVED 

INICPDISCR: 
CHROMIUM-DISSOLVED 

'NICPDISFE: 
IRON-DISSOLVED 

INICPDISMG: 
MAGNESIUM-DISSOLVED 

INICPDISMN: 
MANGANESE-DISSOLVED 

INICPDISNA: 
SODIUM-DISSOLVED 

SVMS1ACD12: 
3-METHYLPHENOL 
4-METHYLPHENOL 
BENZOIC ACID 

VOMSBA0201: 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BOTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROE THA.'IE 
CHLOROMETH.'illE 

NA Not Analyzed ND = Not Detected 

Samp~e Point: 
Type: 
Samp~e No: 
Samp~ed: 

Received: 
Reported: 

Result EMLRL 

ND 5.000 

ND 20.000 

' 

ND 5000.000 

ND 10.000 

ND 50.000 

ND 1000.000 

ND 5000.000 

ND 15.000 

ND 5000.000 

ND 10.000 
ND 10.000 
ND 50.000 

ND 5.000 
ND 5.000 
ND 5.000 
ND 5.000 
ND 5.000 
ND 5.000 
ND 10.000 
ND 100.000 
ND 5.000 
ND 5.000 
ND 5.000 
ND 10.000 
ND 10.000 

OlFB 
i1ELL 
AD2802 

1-AUG-1991 
2-AUG-1991 
5-SE?-1991 

Units 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

TBK = Trip Blank 



Page: 3 

h~ ENVIROh~NTAL MONITORING LABORATORIES INC 

te: 

ENS: 91-11131 MP: 495911 

Analyte 

DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
XYLENE (TOTAL) 

VOMSDCC105: 
ISOBUTYL ALCOHOL 

NA = Not Analyzed 

CLIENT REPORT 

REV: 02 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

Sample Point: 
Type: 
Sample No: 

01FB 
WELL 
AD2802 

Sampled: 
Received: 
Reported: 

EHLRL 

5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5. 000 
5.000 

10.000 
5.000 

10.000 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 

ND = Not Detected TBK = Trip Blank 



Page: 4 

WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

~ te: 

ENS: 91-11131 MP: 495911 REV: 02 

Ana1yte 

CRALKHOT01: 
ALKALINITY 

CRCHLORI01: 
CHLORIDE 

CRPNHRAX01: 
PHENOLS 

CRSULFAT01: 
SULFATE 

CRTDSROE01: 
SOLIDS, ROE 

FDPHSING01: 
PH FIELD 

"'DSPCOND01: 
SPECIFIC CONDUCTANCE FIELD 

FDWDTWLS01: 
DEPTH TO WATER FROM LAND SURFACE 

FDWDTWTCOl: 
DEPTH TO WATER FROM TOP OF CASING 

FDWGWELWDT: 
GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

FDWHEAPTEL: 
MEASURING POINT ELEV 

FDWSTKUPOl: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 

FDXTEMPCOl: 
WATER TEMPERATURE IN DEGREES CELSIUS 

INCVAADIHG: 
MERCURY-DISSOLVED 

'NGFAADIAS: 
ARSENIC-DISSOLVED 

INGF?-"DIPB: 
LEAD-DISSOLVED 

NA Not Analyzed ND Not Detected 

Sample Point: G149 
Type: WELL 
Sample No: AD2808 
Sampled: 1-AUG-1991 
Received: 2-AUG-1991 
Reported: 5-SEP-1991 

Result EMLRL Units 

414 10.000 MG/L 

94. 6 0.500 MG/L 

ND 0.0~0 MG/L 

320 5.000 HG/L 

1040 5.000 HG/L 

6.94 PH UNITS 

1350. Ul1HOS/CM 

27.25 FT 

29.86 FT 

592.26 FT MSL 
37.71 FT 

622.12 FT HSL 

2.61 FT 

14.7 DEGREES c 

ND 2.000 UG/L 

NO 50.000 UG/L 

ND 40.000 UG/L 

TBK = Trip Blank 



I 

Page: 5 

WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

te: 

ENS: 91-11131 MP: 495911 

Analyte 

INGFJ>_li.DISE: 
SELENIUM-DISSOLVED 

INICPDISBA: 
BARIUM-DISSOLVED 

INICPDISCA: 
CALCIUM-DISSOLVED 

INICPDISCD: 
CADMIUM-DISSOLVED 

INICPDISCR: 
CHROMIUM-DISSOLVED 

:UCPDISFE: 
IRON-DISSOLVED 

INICPDISMG: 
MAGNESIUM-DISSOLVED 

INICPDISMN: 
MANGANESE-DISSOLVED 

INICPDISNA: 
SODIUM-DISSOLVED 

SVMS1ACD12: 
3-METHYLPHENOI. 
4-METHYLPHENOL 
BENZOIC ACID 

VOMSBA0201: 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 
ACETONE 
."!ENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CRLOROETHANE 
CHLOROMETHANE 

NA Not Analyzed 

CLIENT REPORT 

REV: 02 

Result 

ND 

ND 

117000 

ND 

ND 

ND 

52300 

207 

179000 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Sample Point: 
Type: 
Sample No: 

G149 
WELL 
AD2808 

Sampled: 
Received: 
Reported: 

EML.1U, 

5.000 

20.000 
t 

5000.000 

10.000 

50.000 

1000.000 

5000.000 

15.000 

5000.000 

10.000 
10.000 
50.000 

5.000 
5.000 
5.000 
5.000 
5.000 
5.000 

10.000 
100.000 

5.000 
5.000 
5.000 

10.000 
10.000 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Not Detected TBK = Trip Blank 



Page: 6 
~~ ENVIRONMENTAL MONITORING LABORATORIES INC 

'te: 

ENS: 91-11131 HP: 495911 

Analyte 

DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
XYLENE (TOTAL) 

VOMSDCC105: 
ISOBUTYL ALCOHOL 

NA = Not Analyzed 

CLIENT REPORT 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 

REV: 02 Reported: 

G149 
\~ELL 

AD2808 
1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Result EMLRL Units 

ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5. odo UG/L 
ND 10.000 UG/L 
ND 5.000 UG/L 

ND 10.000 UG/L 

ND = Not Detected TBK = Trip Blank 
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h~ ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

.te: 

ENS: 91-11131 MP: 495911 REV: 02 

Analyte 

CR.I\.LKl"!OT 01 : 
ALKALINITY 

CRCHLORIOl: 
CHLORIDE 

CRPNHRAX01: 
PHENOLS 

CRSULFAT01: 
SULFATE 

CRTDSROEOl: 
SOLIDS, ROE 

FDPHSINGOl: 
PH FIELD 

<'DSPCONDOl: 
SPECIFIC CONDUCTANCE FIELD 

FDWDTWLS01: 
DEPTH TO WATER FROM LAND SURFACE 

FDWDTWTCOl: 
DEPTH TO WATER FROM TOP OF CASING 

FDWGWELWDT: 
GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

FDWMEAPTEL: 
MEASURING POINT ELEV 

FDWSTKUP01: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 

FDXTEMPCOl: 
WATER TEMPERATURE IN DEGREES CELSIUS 

INCVAADIHG: 
MERCURY-DISSOLVED 

TNGFAADIAS: 
ARsENIC-DISSOLVED 

ING?JI_L~DIPB: 

LEAD-DISSOLVED 

NA Not Analyzed ND Not Detected 

Sample Point: G52S 
WELL 
JI.D2801 

Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Result 

305 

58.1 

ND 

179 

851 

7.02 

941. 

32.82 

33.45 

591.75 
40.22 

625.20 

.63 

15.7 

ND 

ND 

10.000 

0.500 

0. o.::,o 

5.000 

5.000 

2.000 

50.000 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

PH UNITS 

UMHOS/CM 

FT 

FT 

FT MSL 
FT 

FT MSL 

FT 

DEGREES c 

UG/L 

UG/L 

ND 40.000 UG/L 

TBK Trip Blank 
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1\'MI ENVIRONMENTAL MONITORING LABORATORIES INC 

cte: 

ENS; 91-11131 MP: 495911 

Analyte 

INGFA.:t~.DISE: 

SELENIUM-DISSOLVED 

INICPDISBA: 
BARIUM-DISSOLVED 

INICPDISCA: 
CALCIUM-DISSOLVED 

INICPDISCD: 
CADMIUM-DISSOLVED 

INICPDISCR: 
CHROMIUM-DISSOLVED 

NICPDISFE: 
IRON-DISSOLVED 

INICPDISMG: 
MAGNESIUM-DISSOLVED 

INICPDISMN: 
MANGANESE-DISSOLVED 

INICPDISNA: 
SODIUM-DISSOLVED 

SVMS1ACD12: 
3-METHYLPHENOL 
4-METHYLPHENOL 
BENZOIC ACID 

VOMSBA0201: 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BOTANONE 
ACETONE 
BENZENE 
'2ARBON DISULFIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROMETHANE 

NA Not Analyzed ND 

CLIENT REPORT 

REV: 02 

Result 

ND 

45.1 

135000 

ND 

ND 

2130 

64600 

66.9 

9320 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

EMLRL 

5.000 

20.000 
I 

5000.000 

10.000 

50.000 

1000.000 

5000.000 

15.000 

5000.000 

10.000 
10.000 
50.000 

5.000 
5.000 
5.000 
5.000 
5.000 
5.000 

10.000 
100.000 

5.000 

G52S 
\'\fELL 
AD2801 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

5.000 UG/L 
5.000 UG/L 

10.000 UG/L 
10.000 UG/L 

Not Detected TBK = Trip Blank 
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WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

te: 

ENS: 91-11131 MP: 495911 

Analyte 

DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
XYLENE (TOTAL) 

VOMSDCC105: 
ISOBUTYL ALCOHOL 

NA = Not Analyzed 

CLIENT REPORT 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 

REV: 02 Reported: 

G52S 
l'iELL 
AD2801 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Result EMLRL Units 

ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5. 00.0 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 5.000 UG/L 

ND 10.000 UG/L 

ND = Not Detected TBK = Trip Blank 
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l't'MI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

te: 

ENS: 91-11131 MP: 495911 REV: 02 

Ana1yte 

CRALKl~OT01: 

ALKALINITY 

CRCHLORIOl: 
CHLORIDE 

CRPNHRAX01: 
PHENOLS 

CRSULFAT01: 
SULFATE 

CRTDSROE01: 
SOLIDS, ROE 

FDPHSING01: 
PH FIELD 

FDSPCOND01: 
SPECIFIC CONDUCTANCE FIELD 

FDWDTWLSOl: 
DEPTH TO WATER FROM LAND SURFACE 

FDWDTWTC01: 
DEPTH TO WATER FROM TOP OF CASING 

FDWGWELWDT: 
GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

FDWHEAPTEL: 
MEASURING POINT ELEV 

FDWSTKUP01: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 

FDXTEMPC01: 
WATER TEMPERATURE IN DEGREES CELSIUS 

INCVAADIHG: 
MERCURY-DISSOLVED 

NGFAADIAS: 
ARSENIC-DISSOLVED 

LEAD-DISSOLVED 

NA Not Analyzed ND Not Detected 

Sample Point: G53S 
Type: \.;rELL 
Sample No: AD2800 
Sampled: 31-JUL-1991 
Received: 2-AUG-1991 
Reported: 5-SEP-1991 

Result EMLRL Units 

314 10.000 MG/L 

27.9 0.500 HG/L 

ND 0.050 MG/L 

221 5.000 HG/L 

NA 5.000 HG/L 

6.90 PH UNITS 

900. UHHOS/CH 

32.99 FT 

33.72 FT 

591.30 FT MSL 
43.14 FT 

625.02 FT HSL 

.73 FT 

15.8 DEGREES c 

ND 2.000 UG/L 

ND 50.000 UG/L 

ND 40.000 UG/L 

TBK Trip Blank 
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l'f11I ENVIRONMENTAL MONITORING LABORATORIES INC 

ite: 

ENS: 91-11131 MP: 495911 

Ana1yte 

INGFAADISE: 
SELENIUM-DISSOLVED 

INICPDISBA: 
BARIUM-DISSOLVED 

INICPDISCA: 
CALCIUM-DISSOLVED 

INICPDISCD: 
CADMIUM-DISSOLVED 

INICPDISCR: 
CHROMIUM-DISSOLVED 

NICPDISFE: 
IRON-DISSOLVED 

INICPDISMG: 
MAGNESIUM-DISSOLVED 

INICPDISMN: 
MANGANESE-DISSOLVED 

INICPDISNA: 
SODIUM-DISSOLVED 

SVMS1ACD12: 
3-METHYLPHENOL-
4-METHYLPHENOL 
BENZOIC ACID 

VOMSBA0201: 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROMETHANE 

Not Analyzed ND 

CLIENT REPORT 

Sample Point: 
Type: 
Sample No: 
Sampled: 

G53S 
\~ELL 

AD2800 
31-JUL-1991 

Received: 2-AUG-1991 
5-SEP-1991 REV: 02 Reported: 

Result EMLRL Units 

ND 5.000 UG/L 

29.8 20.000 UG/L 
• 

123000 5000.000 UG/L 

ND 10.000 UG/L 

ND 50.000 UG/L 

2330 1000.000 UG/L 

64700 5000.000 UG/L 

48.7 15.000 UG/L 

9570 5000.000 UG/L 

ND 10.000 UG/L 
ND 10.000 UG/L 
ND 50.000 UG/L 

ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 100.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 10.000 UG/L 

Not Detected TBK Trip Blank 

. 
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~te: 

ENS: 91-11131 MP: 495911 

Analyte 

DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
XYLENE (TOTAL) 

VOMSDCC105: 
ISOBUTYL ALCOHOL 

NA Not Analyzed 

CLIENT REPORT 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 

REV: 02 Reported: 

G53S 
HELL 
AD2800 
31-JUL-1991 

2-AUG-1991 
5-SEP-1991 

Result EMLRL Units 

ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5. 0 C\0 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 5.000 UG/L 

ND 10.000 UG/L 

NO = Not Detected TBK = Trip Blank 



WMI ENVIROh~NTAL MONITORING LABORATORIES INC 
Page: 13 

CLIENT REPORT 

l.te: 

ENS: 91-11131 MP: 495911 REV: 02 

Analyte 

CRALKI-10T01: 
ALKALINITY 

CRCHLORI01: 
CHLORIDE 

CRPNHRl0:0 1 : 
PHENOLS 

CRSULFJI.T01: 
SULFATE 

CRTDSROE01: 
SOLIDS, ROE 

FDPHSING01: 
PH FIELD 

£DSPCOND01: 
SPECIFIC CONDUCTANCE FIELD 

FDWDTWLS01: 
DEPTH TO WATER FROM LAND SURFACE 

FDWDTWTC01: 
DEPTH TO WATER FROM TOP OF CASING 

FDWGWELWDT: 
GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

FDWl1EAPTEL: 
MEASURING POINT ELEV 

FD\'ISTKUP 01: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 

FDXTE!-'~C01: 

WATER TEMPERATURE IN DEGREES CELSIUS 

INCVAADIHG: 
MERCURY-DISSOLVED 

:NGFAADIAS: 
ARSENIC-DISSOLVED 

INGFP ... ~DIPB: 
LEAD-DISSOLVED 

NA = Not Analyzed ND = Not Detected 

Sample Point: R111 
Type: WELL 
Sample No: JI.D2805 
Sampled: 1-AUG-1991 
Received: 2-AUG-1991 
Reported: 5-SEP-1991 

Result EMLRL Units 

341 10.000 l1G/L 

1.7 0.500 l1G/L 

ND 0.0?0 l1G/L 

84.0 5.000 l1G/L 

496 5.000 MG/L 

7.29 PH UNITS 

721. Ul1HOS/CM 

19.98 FT 

22.57 FT 

593.11 FT MSL 
33.48 FT 

615.68 FT MSL 

2.59 FT 

13.3 DEGREES c 

ND 2.000 UG/L 

ND 50.000 UG/L 

ND 40.000 UG/L 

TBK Trip Blank 
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WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

ite: 

ENS: 91-11131 MP: 495911 

Ana1yte 

INGFJUilliSE: 
SELENIUM-DISSOLVED 

INICPDISBA: 
BARIUM-DISSOLVED 

INICPDISCA: 
CALCIUM-DISSOLVED 

INICPDISCD: 
CADMIUM-DISSOLVED 

INICPDISCR: 
CHROMIUM-DISSOLVED 

:NICPDISFE: 
IRON-DISSOLVED 

INICPDISMG: 
MAGNESIUM-DISSOLVED 

INICPDISMN: 
MANGANESE-DISSOLVED 

INICPDISNA: 
SODIUM-DISSOLVED 

SVMS1ACD12: 
3-METHYLPHENOL 
4 -METHYLPHENOL 
BENZOIC ACID 

VOMSBA0201: 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CRLOROETR.~~'ill 

CHLOROMETHANE 

NA Not Analyzed 

CLIENT REPORT 

REV: 02 

Result 

ND 

103 

81200 

ND 

ND 

1480 

43700 

42.1 

11400 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Sample Point: 
Type: 
Sample No: 

Rll1 
\~ELL 

AD2805 
Sampled: 
Received: 
Reported: 

EMLRL 

5.000 

20.000 

' 
5000.000 

10.000 

50.000 

1000.000 

5000.000 

15.000 

5000.000 

10.000 
10.000 
50.000 

5.000 
5.000 
5.000 
5.000 
5.000 
5.000 

10.000 
100.000 

5.000 
5.000 
5.000 

10.000 
10.000 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

ND = Not Detected TBK Trip Blank 
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~11I ENVIRONMENT~~ MONITORING LABORATORIES INC 

i. te: 

ENS: 91-11131 MP: 495911 

Analyte 

DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
XYLENE(TOTAL) 

VOMSDCClOS: 
ISOBUTYL ALCOHOL 

NA = Not Analyzed 

CLIENT REPORT 

REV: 02 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

Sample Point: 
Type: 
Sample No: 

Rlll 
WELL 
AD2805 

Sampled: 
Received: 
Reported: 

EMLRL 

5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
S.OQO 
5.000 

10.000 
5.000 

10.000 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 

ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 
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CLIENT REPORT 

te: Sample Point: R112 
Type: WELL 
Sample No: AD2806 
Sampled: 1-AUG-1991 

ENS: 91-11131 MP: 495911 REV: 02 
Received: 2-AUG-1991 
Reported: 5-SEP-1991 

I ! Analyte Result EMLRL Units 

CRALKl10T01: 
ALKALINITY 

CRCHLORI01: 
CHLORIDE 

CRPNHRA.X01: 
PHENOLS 

CRSULFAT01: 
SULFATE 

CRTDSROE01: 
SOLIDS, ROE 

FDPHSING01: 
PH FIELD 

• DSPCOND01: 
SPECIFIC CONDUCTANCE FIELD 

FDWDTWLS01: 
DEPTH TO WATER FROM LAND SURFACE 

FDWDTWTC01: 
DEPTH TO WATER FROM TOP OF CASING 

FDWGWELWDT: 
GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

FDWMEAPTEL: 
MEASURING POINT ELEV 

FDWSTKUP01: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 

FDXTEMPC01: 
WATER TEMPERATURE IN DEGREES CELSIUS 

INCVAADIHG: 
MERCURY-DISSOLVED 

NGFAADIAS: 
ARSENIC-DISSOLVED 

INGr."-"~DIPB: 
LEAD-DISSOLVED 

NA Not Analyzed ND = Not Detected 

321 10.000 HG/L 

10.5 0.500 HG/L 

ND o.o5p HG/L 

61.3 5.000 HG/L 

617 5.000 HG/L 

7.23 PH UNITS 

672. UHHOS/CM 

21.41 FT 

24.30 FT 

591.71 FT MSL 
52.70 FT 

616.01 FT MSL 

2.89 FT 

14.6 DEGREES c 

ND 2.000 UG/L 

ND 50.000 UG/L 

ND 40.000 UG/L 

TBK Trip Blank 
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i.te: 

ENS: 91-11131 MP: 495911 

Analyte 

INGFAADISE: 
SELENIUM-DISSOLVED 

INICPDISBA: 
BARIUM-DISSOLVED 

INICPDISCA: 
CALCIUM-DISSOLVED 

INICPDISCD: 
CADMIUM-DISSOLVED 

INICPDISCR: 
CHROMIUM-DISSOLVED 

NICPDISFE: 
IRON-DISSOLVED 

INICPDISMG: 
MAGNESIUM-DISSOLVED 

INICPDISMN: 
MANGANESE-DISSOLVED 

INICPDISNA: 
SODIUM-DISSOLVED 

SVMS1ACD12: 
3-METHYLPHENOL 
4-METHYLPHENOL 
BENZOIC ACID 

VOMSBA0201: 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BOTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CRLOROETRANE 
CHLOROMETHANE 

NA Not Analyzed 

CLIENT REPORT 

REV: 02 

Result 

ND 

82.8 

66300 

ND 

ND 

ND 

44600 

32.8 

18700 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

Sample Point: 
Type: 
Sample No: 

Rll2 
h'ELL 
AD2806 

Sampled: 
Received: 
Reported: 

EMLRL 

5.000 

20.000 

' 
5000.000 

10.000 

50.000 

1000.000 

5000.000 

15.000 

5000.000 

10.000 
10.000 
50.000 

5.000 
5.000 
5.000 
5.000 
5.000 
5.000 

10.000 
100.000 

5.000 
5.000 
5.000 

10.000 
10.000 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

UG/L 

U(;/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

ND = Not Detected TBK Trip Blank 
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w~I ENVIRONMENTAL MONITORING LABORATORIES INC 

·.te: 

ENS: 91-11131 MP: 495911 

Ana1yte 

DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
XYLENE {TOTAL) 

VOMSDCC105: 
ISOBUTYL ALCOHOL 

NA = Not Analyzed 

CLIENT REPORT 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 

REV: 02 Reported: 

iU12 
WELL 
AD2806 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Result EMLRL Units 

ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 5.000 UG/L 

ND 10.000 UG/L 

ND = Not Detected TBK Trip Blank 



WHI ENVIRONMENTAL MONITORING LABORATORIES INC 
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CLIENT REPORT 

·.te: 

ENS: 91-11131 HP: 495911 REV: 02 

Analyte 

CRALKMOT01: 
ALKALINITY 

CRCHLORI01: 
CHLORIDE 

CRPNHRAXOl: 
PHENOLS 

CRSULFAT01: 
SULFATE 

CRTDSROE01: 
SOLIDS, ROE 

FDPHSING01: 
PH FIELD 

c·DSPCOND01: 
SPECIFIC CONDUCTANCE FIELD 

FDWDTWLS01: 
DEPTH TO WATER FROM LAND SURFACE 

FDWDTWTC01: 
DEPTH TO WATER FROM TOP OF CASING 

FDWGWELWDT: 
GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

FDWMEAPTEL: 
MEASURING POINT ELEV 

FDWSTKUP01: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 

FDXTEHPC01: 
WATER TEMPERATURE IN DEGREES CELSIUS 

INCVAADIHG: 
MERCURY-DISSOLVED 

'JGFAADIAS: 
ARSENIC-DISSOLVED 

INGFJ>.J'.DI?3: 
LEAD-DISSOLVED 

. 

NA Not Analyzed ND = Not Detected 

Sample Point: R113 
\'iELL 
AD2804 

Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Result EMLRL Units 

375 

101 

ND 

231 

995 

6.93 

1230. 

27.58 

30.47 

593.94 
36.82 

624.41 

2.89 

14.6 

ND 

ND 

ND 

TBK 

10.000 HG/L 

1.000 HG/L 

0.0~0 HG/L 

5.000 HG/L 

5.000 HG/L 

PH UNITS 

UMHOS/CM 

FT 

FT 

FT MSL 
FT 

FT MSL 

FT 

DL 

DEGREES C 

2.000 UG/L 

50.000 UG/L 

40.000 UG/L 

Trip Blank 
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-.te: 

ENS: 91-11131 HP: 495911 

Analyte 

INGFAADISE: 
SELENIUM-DISSOLVED 

INICPDISBA: 
BARIUM-DISSOLVED 

INICPDISCA: 
CALCIUM-DISSOLVED 

INICPDISCD: 
CADMIUM-DISSOLVED 

INICPDISCR: 
CHROMIUM-DISSOLVED 

'-'<ICPDISFE: 
IRON-DISSOLVED 

INICPDISMG: 
MAGNESIUM-DISSOLVED 

INICPDISMN: 
MANGANESE-DISSOLVED 

INICPDISNA: 
SODIUM-DISSOLVED 

SVMS1ACD12: 
3-METHYLPHENOL 
4-METHYLPHENOL 
BENZOIC ACID 

VOMSBA0201: 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BOTANONE 
ACETONE 
'3ENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROETEANE 
CHLOROMETHANE 

NA Not Analyzed 

CLIENT REPORT 

REV: 02 

Result 

ND 

67.8 

116000 

ND 

ND 

ND 

67100 

ND 

105000 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Sample Point: 
Type: 
Sample No: 

Rll3 
W~LL 

AD2804 
Sampled: 
Received: 
Reported: 

EHLRL 

5.000 

20.000 

' 
5000.000 

10.000 

50.000 

1000.000 

5000.000 

15.000 

5000.000 

10.000 
10.000 
50.000 

5.000 
5.000 
5.000 
5.000 
5.000 
5.000 

10.000 
100.000 

5.000 
5.000 
5.000 

10.000 
10.000 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

ND = Not Detected TBK Trip Blank 
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:.te: 

ENS: 91-11131 MP: 495911 

Analyte 

DICBLORODIFLUOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRICIILOROETHENE 
TRICBLOROFLUOROMETHANE 
VINYL CHLORIDE 
XYLENE (TOTAL) 

VOMSDCC105: 
ISOBUTYL ALCOIIOL 

NA = Not Analyzed 

CLIENT REPORT 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 

REV: 02 Reported: 

R113 
\'/ELL 
AD2804 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Result EMLRL Units 

ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 5.000 UG/L 

ND 10.000 UG/L 

ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES IHC 
Page: 22 

'.te: 

ENS: 91-11131 HP: 495911 

Analyte 

CRJI.LKHOTOl: 
ALKALINITY 

CRCHLORIOl: 
CHLORIDE 

CRPNHRJI.XO 1: 
PHENOLS 

CRSULFATOl: 
SULFATE 

CRTDSROE01: 
SOLIDS, ROE 

INCV/12\.DIHG: 
MERCURY-DISSOLVED 

-LNGFJI.ADIAS: 
ARSENIC-DISSOLVED 

INGFAADIPB: 
LEAD-DISSOLVED 

INGFAADISE: 
SELENIUM-DISSOLVED 

INICPDISBA: 
BARIUM-DISSOLVED 

INICPDISCA: -
CALCIUM-DISSOLVED 

INICPDISCD: 
CADMIUM-DISSOLVED 

INICPDISCR: 
CHROMIUM-DISSOLVED 

INICPDISFE: 
IRON-DISSOLVED 

INICPDISMG: 
\~AGNESIUM-DISSOLVED 

INICPDISl1N: 
MANGANESE-DISSOLVED 

NA Not Analyzed ND 

CLIENT REPORT 

REV: 02 

Result 

454 

17.5 

ND 

599 

1485 

ND 

ND 

ND 

ND 

24.9 

246000 

ND 

ND 

ND 

125000 

62.8 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

EHLRL 

10.000 

0.500 

0. 0~0 

25.000 

5.000 

2.000 

50.000 

40.000 

5.000 

20.000 

5000.000 

10.000 

50.000 

1000.000 

5000.000 

15.000 

R114 
WELL 
AD2803 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

MG/L 

MG/L 

MG/L 

MG/L DL 

MG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

Not Detected TBK Trip Blank 
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ENS: 91-11131 MP: 495911 

Analyte 

INICPDISNA: 
SODIUM-DISSOLVED 

S\iMS1ACD12: 
3-METRYLPHENOL 
4-METHYLPHENOL 
BENZOIC ACID 

VOMSBA0201: 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETRANE 
1,1-DICHLOROETRANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROETRANE 
CHLOROMETHANE 
DICHLORODIFLUOROMETRANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETRANE 
VINYL CHLORIDE_ 
XYLENE (TOTAL) 

VOMSDCC105: 
ISOBUTYL ALCOHOL 

NA Not Analyzed 

CLIENT REPORT 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 

REV: 02 Reported: 

Rll4 
NELL 
AD2803 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Result EMLRL Units 

16600 5000.000 UG/L 

ND 10.000 UG/L 
ND 10.000 UG/L 
ND 50.000 UG/L 

I 

ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 100.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 10.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 5.000 UG/L 

ND 10.000 UG/L 

ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

~te: Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 

ENS: 91-11131 MP: 495911 REV: 02 Reported: 

Analyte Result EMLRL 

FDPHSING01: 
PH FIELD 6. 72 

FDSPCOND01: 
SPECIFIC CONDUCTANCE FIELD 1440. 

FDWDTWLS01: 
DEPTH TO WATER FROM LAND SURFACE 31.51 

FDWDTWTC01: 
DEPTH TO WATER FROM TOP OF CASING 34.07 

FDWGWELWDT: 
GROUNDWATER ELEV. 593.76 
WELL DEPTH TOTAL 45.86 

FDWMEAPTEL: 
'<IEASURING POINT ELEV 627.83 

FDWSTKUP01: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 2.56 

FDXTEMPCOl: 
WATER TEMPERATURE IN DEGREES CELSIUS 14.6 

I 

Page: 24 

R114 
WELL 
AD2803 
10-AUG-1991 

2-AUG-1991 
5-SEP-1991 

Units 

PH UNITS 

UMHOS/CM 

FT 

FT 

FT MSL 
FT 

FT MSL 

FT 

DEGREES c 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 
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CLIENT REPORT 

:te: 

ENS: 91-11131 MP: 495911 REV: 02 

Analyte 

CRALKMOT01: 
ALKALINITY 

CRCHLORI01: 
CHLORIDE 

CRPNHRAX01: 
PHENOLS 

CRSULFAT01: 
SULFATE 

CRTDSROEOl: 
SOLIDS, ROE 

FDPHSINGOl: 
PH FIELD 

<DSPCONDOl: 
SPECIFIC CONDUCTANCE FIELD 

FDWDTWLSOl: 
DEPTH TO WATER FROM LAND SURFACE 

FDWDTWTCOl: 
DEPTH TO WATER FROM TOP OF CASING 

FDWGWELWDT: 
GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

FDWMEAPTEL: 
MEASURING POINT ELEV 

FDWSTKUPOl: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 

FDXTEMPCOl: 
WATER TEMPERATURE IN DEGREES CELSIUS 

INCVAADIHG: 
MERCURY-DISSOLVED 

lGFAADIAS: 
ARSENIC-DISSOLVED 

INGFl'-".DI?B: 
LEAD-DISSOLVED 

NA Not Analyzed ND Not Detected 

Sample Point: R122 
Type: WELL 
Sample No: AD2807 
Sampled: 1-AUG-1991 
Received: 2-AUG-1991 
Reported: 5-SEP-1991 

Result EMLRL Units 

355 10.000 MG/L 

5.1 0.500 MG/L 

ND o.o::.o MG/L 

179 5.000 MG/L 

665 5.000 MG/L 

6.93 PH UNITS 

880. UMHOS/CM 

29.72 FT 

32.21 FT 

590.85 FT MSL 
4 6. 78 FT 

623.06 FT MSL 

2. 49 FT 

13.5 DEGREES c 

ND 2.000 UG/L 

ND 50.000 UG/L 

ND 40.000 UG/L 

TBK = Trip Blank 
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'.te: 

ENS: 91-11131 MP: 495911 

Ana1yte 

INGFAADISE: 
SELENIUM-DISSOLVED 

INICPDISBA: 
BARIUM-DISSOLVED 

INICPDISCA: 
CALCIUM-DISSOLVED 

INICPDISCD: 
CADMIUM-DISSOLVED 

INICPDISCR: 
CHROMIUM-DISSOLVED 

"!ICPDISFE: 
IRON-DISSOLVED 

INICPDISMG: 
MAGNESIUM-DISSOLVED 

INICPDISMN: 
MANGANESE-DISSOLVED 

INICPDISNA: 
SODIUM-DISSOLVED 

SVMS1ACD12: 
3-METHYLPHENOL 
4-METHYLPHENOL 
BENZOIC ACID 

VOMSBA0201: 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROETEANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
2-BUTANONE 
ACETONE 
'3ENZENE 
CARBON DISULFIDE 
CHLOROBENZENE 
CHLOROETEANE 
CHLOROMETHlli'ffi 

NA Not Analyzed ND 

CLIENT REPORT 

REV: 02 

Result 

ND 

47.6 

108000 

ND 

ND 

2000 

56100 

45.2 

11200 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

EMLRL 

5.000 

20.000 

• 
5000.000 

10.000 

50.000 

1000.000 

5000.000 

15.000 

5000.000 

1.0. 000 
10.000 
50.000 

5.000 
5.000 
5.000 
5.000 
5.000 
5.000 

10.000 
100.000 

5.000 
5.000 
5.000 

10.000 
10.000 

R122 
WELL 
AD2807 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Units 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Not Detected TBK Trip Blank 



Page: 27 
WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

te: 

ENS: 91-11131 MP: 495911 

Analyte 

DICHLORODIFLUOROMETBANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
XYLENE (TOTAL) 

VOMSDCC105: 
ISOBUTYL ALCOHOL 

NA = Not Analyzed 

CLIENT REPORT 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 

REV: 02 Reported: 

Rl22 
WELL 
AD2807 

1-AUG-1991 
2-AUG-1991 
5-SEP-1991 

Result EMLRL Units 

ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.000 UG/L 
ND 5.00.0 UG/L 
ND 5.000 UG/L 
ND 10.000 UG/L 
ND 5.000 UG/L 

ND 10.000 UG/L 

ND = Not Detected TBK = Trip Blank 
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Enseco Comprehensive QA Program Plan Section No. 10 
Revision No. 1.0 

TABLE 10·1 

GC/MS PREVENTATIVE MAINTENANCE SCHEDULE 

Date 
Page 

8/91 
2 of 21 

On a quarterly basis each of the GC/MS systems are taken down to have 

preventative maintenance performed. The following is a list of routine 

items that are performed: 

1) Turbomolecular pumps oil changed and pumps inspected. 

2) Roughing pumps are swapped out with ones that have recently been 

maintenanced and pressure tested. 

3) All printed circuit board assemblies are removed and cleaned. 

4} Ion source is removed, inspected and cleaned.* 

5) Quadrapole assembly is removed, inspected and cleaned if needed.* 

6) Chromatographic column is evaluated and replaced 1f necessary.** 

7) Recirculator pump is inspected and replaced with a fully charged 

unit if needed. 

8) Purge and Trap units are inspected and cleaned,** 

* These items are inspected and cleaned whenever a sensitivity pro~1em 

exists that 1s related to a dirty ion source. 

** These items are either cleaned or replaced whenever poor 

chromatography exists. 
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TABLE 10-1 (cont.) 

GC/MS PREVENTATIVE MAINTENANCE SCHEDULE (cont.) 

Each analyst is responsible for keeping their assigned instrument 

operating when necessary. If a problem develops that the analyst can't fix 

then everyone's knowledge is pooled together in order to troubleshoot the 

problem. 

With the resources from various troubleshooting classes most GC/MS 

problem~ are solved by the volatile or semi-volatile supervisors and the on 

site service engineer. On occasion the Finnigan and Hewlett-Packard Technical 

Support Team is called to help troubleshoot a problem over the telephone. 

Routine maintenance and non-routine repairs are documented 1n individual 

instrument logbooks • 

Contingency Plan 

When an instrument is experiencing downtime the workload is shifted to an 

operating instrument that is calibrated for the same test. After repairing 

the downed instrument it is then recalibrated, and its analytical validity is 

verified. 

. ... •. ·--
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TABLE 10·1 (cont.) 

GC-SEMIVOLATILE INSTRUMENT MAIHTENAHCE SCHEDULE 

1, Change Septa: Approximately every 50 injections so that retention 

times remain stable. 

z. Change Liner: When Endrin or DDT degradation exceeds 201. Also 

loss of Methoxychlor response can indicate needed liner change for 

pesticide analysis. For hydrocarbon analysis, a overall loss of 

sensitivity may indicate time for liner change. 

3, Cut Capillary Column ends: Squarely cut ends of capillary column 

with diamond scribe when needed such as after running high level 

samples. Column ends do not need to be cut every time a 1 iner is 

changed. 

4. Change solvent bottles weekly. 

5. Check instrument flows weekly: 

Split Flow: Should be 50-80 mL/min. 

Septum Purge: Should be 4-5 mL/mln. 

Column + Make-up Flow: Should be 60-100 mL/min. depending on the 

analysis. 

6. Change Charcoal Filters: Monthly. Hake sure·tpere is no 

restriction to flow with charcoal tube in place. 

i 

7. Leave oven temperature elevated when not 1n use for extended periods 

of time. Temperature ) 110oc to prevent build-up of moisture and 

condensation of non-volatile compounds. Also, leave septum purge on 

(split mode) to keep system clean. 



c 

usually enough excess capacity available such that if an instrument 

will not meet calibration criteria or is malfunctioning for whatever 

reason, its workload can be shifted to another instrument. The 

malfunctioning instrument can then be repaired. 
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Enseco Comprehensive QA Program Plan Section No. 
Revision No. 

Date 
Page 

TABLE 10·1 (cont.) 

SEMIVOLATILE INSTRUMENT MAINTENANCE LOG 

INSTRUMENT I D . . 
CHECK FLOWS 

SEPTUM LINERS CUT COLUMN SEPTUM COLUMN & 
DATE A B A B A I B SPLIT PURGE MAKE-UP OTHER WORK 

-

PAGE.005 

10 
1.0 
8/91 

6 of 21 

CHANGE CHARCOAL 
FILTER TRAPS 
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Enseco Comprehensive QA Program Plan 

TABLE 10-1 (cont.) 

Section No. 
Revision No. 

Date 
Page 

GC·YOLATILE INSTRUMENT MAINTENANCE SCHEDULE 

A. PURGE AND TRAP SYSTEMS/AUTOSAMPLERS 

10 
1.0 
8/91 

7 of 21 

1. Change trap every 6 (six) months, or when needed due to high sample 

contamination or loss of brominated response. 

2. Check purge flow monthly: Should be around 30-40 ml/min. 

3. Hfgh pressure leak check of Tekmar System every month. 

4. Change Swagelok Teflon Ferrules every 6 (six) months. 

B. PID DETECTOR 

1.· Clean lamp and change lamp seal monthly. 

2. Change lamp when sensitivity is too low, i.e. Can you detect lowest 

standard? 

C. ELCD (HALL) DETECTOR 

1. Change resins every 6 (six) months. 

2. Check solvent level weekly; add solvent when system has equilibrated, 

about 24 hours. 

D. DOCUMENTATION 

Routine maintenance and non-routine repairs are documented in individual 

instrument logbooks. 

E. CONTINGENCY PLAN 

When an instrument is experiencing downtime the workload is shifted to an 

operating instrument that is calibrated for the same test. After repairing 

the downed instrument it is then recallbrated, and its analytical validity 

1s verified. 



Date -8791--
Page 8 of 21 

TABLE 10-l (cont.) 

VOLATILE INSTRUMENT MAINTENANCE CHECKLIST 

Instrument. _______ _ 

W/M MAINTENANCE LIST JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Purge flow 
(30-40 ml/min. 

Pressure 
Leak. 

Clean .Lamp 
Change Lamp Seal 

Solvent 

Solvent 
Flow 

IRREGULAR CHECK (CHANGE) 

JAN JUN DEC 

Trap 

Repack col* 

Ferrules 

Resins 

Lamp* 

Reactor Tube 

Pump* 

Hall Detector* 

01 Detector Cell* 

Needle (H&R)* 

* When needed. 
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TABlE 10-1 (cont.) 

GC-HPlC INSTRUMENT MAINTENANCE SCHEDULE 

1. No scheduled maintenance required. 

Z. Minor adjustments, parts replacements as needed. 

3. Major adjustments, parts replacements by manufacturer service 
representative as needed. 

9 of 21 

4. Routine maintenance and non-routine repairs are documented in fnd1v1dua1 
instrument logbooks. 

5. There are spare parts kept onsite to repair many of the instrument problems 
that arise. If a part is required, it can usually be obtained overnight or· 
by· second day express delivery. In extreme cases where a problem cannot be 
solved in-house, a service call can have a technician out 1n one to two 
days to resolve the problem • 
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Enseco Comprehensive QA Program Plan 

TABLE 10-1 (cont.) 

MAINTENANCE SCHEDULE 

SPECTRONIC 88 SPECTROPHOTOMETER 

Section No. 
Revision No. 

Date 
Page 

PHGE.O!Li 

10 
1.0 
8/91 

10 of 21 

NOTE: ALL MAINTENANCE PERFORMED, WHETHER SCHEDULED OR UNSCHEDULED, IS TO BE 
RECORDED IN THE MAINTENANCE LOG. . 

A. Da1ly/Eaeh Use 

1. Record the absorbance of the blank and high standard for the parameter 
being analyzed. Calculate the Sensitivity {absorbance divided by 
concentration). See Sections 3.2.2 to 3.2.7 and Section 4.1.1 in the 

SOP. 

2. Clean .the cuvettes after use (4.1.2). 

3. Turn off the instrument after use. 

B. Monthly 

1. Check the meter zero adjustment (4.2.1). 

z. Run the performance checks using the wavelength calibration standards, 
as outlfned in Section 4.2.2 of the SOP. 

c. Non-scheduled (as needed) 

1. Replace the lamp and align the mirror (Sect1ons"4.3.1 and 4.3.2 of the 
SOP), 

z. Align the mirror i1' determined to be necessary (4:3.2): this must also 
be performed whenever the lamp is replaced. i 

3. Clean the mirror only when absolutely necessary. 

D. Contingency Plan 

1. Spectronic 501 spectrophotometer can be used if instrument fails. 
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Enseco Comprehensive QA Program Plan 

TABLE 10-1 (cont.) 

MAINTENANCE SCHEDULE 

SPECTRONIC 501 SPECTROPHOTOMETER 

Section No. 
Revision No. 

Date 
Page 

PAGE. 01 1 

10 
1.0 
8191 

h of 21 

NOTE: ALL MAINTENANCE PERFORMED, WHETHER SCHEDULED OR UNSCHEDULED, IS TO BE 
RECORDED IN THE MAINTENANCE LOG. 

A. Daily/Each Use 

1. Record the absorbance of· the blank and high standard for the parameter 
being analyzed. Calculate the sensitivity (absorbance divided by 

concentration). See Sections 3.2.4 to 3.2.6 and Section 4.1.1 1n the 
SOP. 

z. Thoroughly flush the cell with deionized water after use and empty the 
waste container. 

3. At the end of the day, turn off all three modules (spectrophotometer, 
pump, and printer). Remove the pump tubes from the pump roller (the 
teflon tubes do not need to be disconnected): see Section 4.4.1.4 in 
the SOP. 

B. Weekly 

1. Measure and record the flow rate as 1n Section 4.2.1 of the SOP. 

2. Clean the optics as directed in Section 4.3.2 of the SOP. 

c. Monthly 

1. Change the pump tubing as shown 1n Section 4.4.1 of the SOP. 

z. Run the performance checks using the wavelength cai1brat1on standards, 
as outlined in Section 4.4.2 of the SOP. 

D. Non·scheduled (as needed) 

1. replace paper fn the printer (4.5.1 1n the SOP) •. 

2. Replace and align the bulb (Sections 4.5.2 and 4.5.3 of the SOP). 

3. Align the flow cell and pump platen (4.5.4 and 4.5.5 in SOP). 

E. cont1ngency 

1. Spectronfc 88 spectrophotometer can be used if instrument fails. 
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Enseco Comprehensive QA Program Plan 

I. REAGENT SEQUENCER: 

TABLE 10·1 (cont.) 

T.R.A.A.c.s. 800 

MAINTENANCE SCHEDULE 

Section No. 
Revision No. 

Date 
Page 

r- HI.JL. u j ,__ 

10 
l.O 
8/91 

12 of 21 

None required. Technicon suggests changing the transmission tubing yearly 
or when discoloration is present. 

II. ANALYTICAL CONSOLE: 

Daily: 

A.· Verify pressure regulator setting of ZZ + 2 PSI inside Analytical 
Console; adJust if necessary. -

B. Wipe off all surfaces when analysis is completed. 

C. Inspect pump tubing for wear. 

Monthly: 

A. Replace silicone air valve tubing. 

B. Replace pump tubing. Clean and lubricate pump rollers while the 
tubing 1s off. 

C. Replace transmission lines and Tygon tubing connections on both 
manifolds. · 

Se~~~1annua1: 

Replace pump platens (2) P/N 165-8039-01 

Annual: 

1. Replace colorimeter lamp. 

2. Lightly lubricate the linear sampler slide rails. 

Contingency: 

' 

In case of equipment failure, Techn1con AAII can be set up to run desired 
parameters. 
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SEP 25 '91 10:17 FROM ENSECO/RMRL 

Enseco Comprehensive QA Program Plan 

TABLE 10-1 (cont.) 
O.I. 700 MAINTENANCE SCHEDULE 

DAILY MAINTENANCE: 

Section No. 
Revision No. 

Date 
Page 

PRGE.013 

10 
1.0 
8/91 

l3 of 21 

1. WIPE OFF ALL SURFACES OF THE T.O.C. ANALYZER AND AUTOSAMPLER. DISPOSE 
OF USED SAMPLE TUBES IF NECESSARY. 

WEEKLY MAINTENANCE: 

1. ADJUST I.R. OUTPUT TO BETWEEN 1.0 AND 10.0 mV 

Z. INSPECT THE SILICON SAMPLE PUMP TUBING FOR SIGNS OF WEAR. 

MONTHLY· MAINTENANCE: 

1. INSPECT AND PERFORM MAINTENANCE ON THE SIX (6) PORT ROTARY VALVES. 
REFER TO CHAP. 5.2.5, PAGE 141 OF THE OPERATOR'S MANUAL. 

2. INSPECT DIGESTION VESSEL "0" RINGS FOR SIGNS OF DEGRADATION AND 
REPLACE AS NECESSARY FOLLOWING THE PROCEDURE IN CHAP. 5.2.8, PAGE 143 
OF THE OPERATOR'S MANUAL 

SEMI•AKNUAL MAINTENANCE: 

1. REPLACE THE PERMEATION DRYER TUBE ASSEMBLY. 

2. CLEAN AND RECALIBRATE THE I.R. DETECTOR FOLLOWING THE PROCEDURE IN 
CHAPTER 5,3.10, PAGE 154 OF THE OPERATOR'S MANU~L. 

CONTINGENCY: 

1. DOHRMANN TOC ANALYSES MAY BE USED. 

2. SAMPLES MAY BE SUBBED TO NETWORK LAB. (CONTRACT DEPENDANT) 
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Enseco Comprehens1ve QA Program Plan 

GENERAL 

TABLE 10·1 (cont.) 

TECHNICON AUTOSAMPLER 
MAINTENANCE SCHEDULE 

Sect1on No. 
Revision No. 

Date 
Page 

PRGE.014 

10 
1.0 
8/91 

l4 of 21 

The maintenance information provided in this publication should be carefully 

followed to insure the best operation and maximum life of the module. 

MAINTENANCE ·scHEDULE 

PROCEDURE DAILY WEEKLY MONTHLY QUARTERLY 18 MOS. 

After system shutdown, discard all X 

used sample cups. 

Remove all unused sample cups 
from tray. 

X 

Remove sample tray cover and X 
thoroughly clean. 

Lift off sample tray and clean. X 

Wipe up all spills on module and 
under tray. Replace sample tray X 

and sample tray cover in original 
position. 

Thoroughly wipe clean all surfaces X 

of Sampler. -
Check sample tubing. Discard if X 
dirty or clogged. 

Remove wash fluid receptacle, X I 

and clean with detergent. 

Clean sample probe with wire X 

stylet. Replace if necessary. 

Replace sample tubing going to 
sample probe. 

X 

Oil sampler motor. (See X 

instructions this Section.) 

Lubricate gears. (See 
X 

instruction this section.) 

Contingency: Spare auto-sampler could be used in case of equipment failure. 
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Enseco Comprehensive QA Program Plan 

(, '· .. TAB..E lG-1 (am.) 
PP£VBfllVE IWNTErfiH::E samu rmtmm FUP 

a'ERATI~ OOLY WEEKL.Y 

Make certain that the slwlders crf the pwp 
tWes are secure 1 n the erdJ lock ID lders. 

X 

01eck the titling tn:ler the air bar for 
1 ealcs or pll'iCtUre$. 

X 

Clean p111p ro 11 ers ard platen with a l coil:> 1 X 

ard lint·free cloth. 

Place ooe clr'ql of Pro1avro Service on X 
(Techni CXll1 Part l'tl, 538-0015-01) bebe!n 
the erds crf ea<:h PLITP ro 11 er ard the 
chain 11nks. 

Rstove the Pt.rrp p 1 a ten an:! clean the Purp X 

we 11 w1 th a OJtton Slll:lb. 

KITE 

c. Push the sm1ll rcx1 tD JX1Slt1oo the 
rollers so the cotton swab awlica-
tor can be 1 nserted into the we 11 · 
for cleaning • 

.~Wly a thin, lll1form coat1n; crf X 

Seni-Fluid Llbrlcant (Tec:hn1con Part ttl, 
!ID-0161..01) alto;~ the lllderside of the 
tw:J s1de ralls. 

Place 15 clrqls crf Pro 1~ Serv1 ce 011 
Ql the 00 foan p!fjs ltl1ch ccntact the 
cha1n rollers. 

Place a drtp crf Pro lQl,jlld Serv1 ce Oil at 
the interface ~ each chain roller 
an:! chain link. 

Place 3 drq:ls of Pro laged serv1 ce 01 1 
1 n each crf the ID 1 es oo the sprocket 
dr1 ve shaft bearii'J,lS. 

Place a drtp of Pro lorged Serv1 ce Oil 
at the interface between each chain side-
place ard each cnain roller link. 

R~ lace the s111 <:me tltl1 ng IIXIemea.th 
the air bar. 

Contingency: Spare plllp CDUld be use::! in case of eqJijl'TI3'lt failure. 

Section No. 
Revision No. 

Date 
Page 

t-'HUt:., t.11 -' 

10 
1.0 
8/91 
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Enseco Comprehensive QA Program Plan 

A. Daily Checks: 

TABLE 10-1 (cont.) 

TECHNICOH MANIFOLD 

MAINTENANCE SCHEDULE 

Section No. 
Revision No. 

Date 
Page 

1. Check a11 connections for leaks and repair as necessary. 

2. Wipe off surface of manifold and manifold cover. 

B. Monthly Cheeks: 

1. Replace all Tygon tubing connections. 

2. Replace all transmission tubing 

3. Clean all mixing coils and "T" connections. 

c. Contingency: 

PRGl.0110 

10 
1.0 
8/91 

16 of 21 

1. All spare parts, 1.e. mixing coils and •r• connections are in house 
and back-ups are ordered when spare is used. 

I 
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Enseco Comprehensive QA Program Plan 

TABLE 10-1 (cont.) 

TECHNICON COLORIMETER 

Qa11Y Maintenance Schedule 

Section No, 
Revision No. 

Date 
Page 

r'H 1.:;t.:..li1r 

10 
1.0 
8/91 

17 of 21 

1. Open colorimeter and check for leaks or spills and clean if necessary. 

WeeklX Maintenance 

1. None required! 

Monthly Maintenance 

1. Clean optical system. 

2. Clean source lamp leads and mounting base. 

Quarterly M!1nten!nce 

1. Peak colorimeter 

2. Change tubing connections or flow cell. 

3, Clean flow cell. 

Non-Scheduled 

1. Replace source lamp when necessary. 

z. Replace flow-cell 1f broken. 

Contingency 

1. All spare parts are 1n house: order back-ups when spare 1s used. 
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· Enseco Comprehensive QA Program Plan Section No. 
Revision No. 

TABLE 10·1 (cont.) 

I.C. MAINTENANCE SCHEDULE 

DAILY MAINTENANCE 

Date 
Page 

1. CHECK INSIDE OF CHROMATOGRAPHY MODULE FOR SIGNS OF LEAKAGE. 

2. CHECK All CONNECTIONS TO MAKE SURE THEY ARE SECURE. 

3. WIPE OFF ALL MODULES AFTER USE. 

MONTHlY MAINTENANCE 

1.· OIL ANALYTICAL PUMPS WITH A FEW DROPS OF MACHINE OIL. 

SEMI~NUAL MAINTENANCE 

1, CLEAN AND CALIBRATE THE CONDUCTIVITY CELL AND METER. 

PAGE.018 

10 
1.0 
8/91 

18 of Zl 

z. CHECK THE ANALYTICAL PUMP SEALS FOR LEAKAGE AND REPLACE IF NECESSARY. 

(_: ANNUAL MAINTENANCE 

1. CHECK ALL TRANSMISSION TUBING FOR SIGNS OF WEAR AND REPLACE AS 
NECESSARY, 

CONTINGENCY 

1. CURRENTLY TWO IDENTlCAL SYSTEMS ARE IN USE AND EACH IS A BACK-UP FOR 
THE OTHERS. IN CASE OF CATASTROPHIC BREAK-DOWN, SERVICE CONTRACT WITH 
OIONEX IS IN PLACE. 
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: Enseco Comprehensive QA Program Plan 

TABLE 10·1 (cont.} 

TOX MAINTENANCE SCHEDULE 

DAILY MAINT£NAHCE 

1. CLEAN THE EXIT TUBE 

2, WIPE OFF THE INSTRUMENT AND WORK AREA 

WEEKlY MAINTENANCE . 

1. CLEAN THE INLET TUBE 

2,· CLEAN THE ADSORPTION MODULE 

3. INSPECT THE TITRATION CELL 

MONTHLY MAINTENANCE 

1. CLEAN ALL ASSOCIATED GLASSWARE 

C. 2. CLEAN ALL STAINLESS STEEL COMPONENTS 

3. INSPECT ALL GAS LINES FOR SIGNS OF WARE 

CONTINGENCY 

Section No. 
Revision No. 

Date 
Page 

PAGE.019 

10 
1.0 
8/91 

19 of 21 

1. MITSUBISHl TOX-10 IS CURRENTLY IN USE WITH DOHRMANN INSTRUMENT AS 
BACK-UP. . 

I 

,.. 

· .. 
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Enseco Comprehensive QA Program Plan Section No. 
Revision No. 

TABLE 10-1 (cont.) 

IR MAINTENANCE SCHEDULE 

1. No maintenance required • 

Date 
Page 

. contingency: OCMA analyses are available as back-ups. 

TURBIDIMETERS MAINTENANCE SCHEDULE 

1. No maintenance required, 

Contingency: Space source lamps are in-house, 

pH METERS MAINTENANCE SCHEDULE 

1. No maintenance required. 

Contingency: A number of meters and probes are in-house. 

ATOMIC ABSORPTION SPECTROPHOTOMETERS MAINTENANCE SCHEDULE 

10 
1.0 

20 0 21 

1. Maintenance by manufacturer service contract. Service contract from 
ST2 service cleaning and repair of spectrometers and power supplies. 

A. Change cooling water hoses when needed. 

B. Change contact rings when needed. 

c. Clean filters. 

ICP MAINTENANCE SCHEDULE 

1. Biweekly or as needed. 
A. Change torch tip 

z. Monthly 

A. Clean filters 

B. Replace plastic tubing weekly 

2. Service Contract 

ICP service contract from Jarrel Ash. 

i 
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Enseco Comprehensive QA Program Plan 

TABLE 10-1 (Cont.) 

BALAHCES MAIHTEHANCE SCHEDULE 

Section No. 
Revis 1 on No. 

Date 
Page 

1. Yearly maintenance by manufacturer service contract 

Ovens 

10 
1.0 
8/91 

21 of 21 

A. ovens-monitored on benchsheet when analysis fs performed. 

Refrigerstors 

B. Refr1gerator-Dafly temperature monitoring and recording 

Incubators 

C. Incubators-continuous monitor and da11y check wfth 0.2 degree 
imcremented thermometers. 

( 
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14. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA QUALITY AND DETERMINE 

REPORTING LIMITS 

Data QualitY Assessment 

The effectiveness of a QA program is measured by the quality of data 

generated by the laboratory. Data quality is judged in terms of its 

precision, accuracy, representativeness, completeness and comparability. 

These terms are described as follows: 

Precision is the degree to which the measurement is reproducible. 

Precision can be assessed by replicate measurements of DCS, reference 

materials, or environmental samples. Enseco routinely monitors precision 

by comparing the RPD between DCS measurements with control limits 

established at plus three standard deviations from the mean RPD of 

historical DCS data. 

Precision is frequently determined by comparison of replicates. The 

standard deviation of "n" measurements of "x" is commonly used to 

estimate precision. 

Standard deviation (s) is calculated as follows: 

n 

s = 1 L: (Xi - x)2 

n-1 i=1 

where a quantity •x• (e.g., a concentration) is measured "n" times. 
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The relative standard deviation, which expresses standard deviation as a 
percentage of the mean, is generally useful in the comparison of three or 
more replicates (although it may be applied in the case of n = 2). 

RSD = 100 (s/x) 

where: RSD = relative standard deviation 

s = standard deviation 

x = mean 

In the case of duplicates, the RPD between the two samples may be used to 
estimate precision. 

ID1 - Dzl 
RPD = 

-(~D-1~+~0~2~)/~2--
X 100 

where: RPD = relative percent difference 

D1 = first sample value 

Dz =second sample value (duplicate) 

Accuracy is a determination of how close the measurement is to the true 
value. Accuracy can be assessed using LCS, standard reference materials, 
or spiked environmental samples. Unless specified otherwise in special 
contracts, Enseco monitors accuracy by comparing LCS results with control 
limits established at plus or minus three standard deviation units from 
the mean of historical LCS results. 
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The determination of the accuracy of a measurement requires a knowledge 

of the true or accepted value for the signal being measured. Accuracy 

may be calculated in terms of percent recovery as follows: 

Percent Recovery ~ 
= T X 100 

where: x the observed value of measurement 

T = "true" value 

Representativeness is the degree to which data accurately and precisely 

represent a characteristic of a population, parameter variations at a 

sampling point, a process condition, or an environmental condition. 

Analytical data should represent the sample analyzed regardless of the 

heterogeneity of the original sample matrix. Enseco strives to 

accommodate all sample matrices. Some samples may require analysis of 

multiple phases to obtain representative results. 

Completeness is a measure of the amount of valid data obtained from a 

measurement system compared with the amount that was expected to be 

obtained under normal conditions. 

To be considered complete, the data set must 

results and data specified for the project. 
contain all analytical 
In addition, all data are 

compared to project requirements to ensure that specifications were met. 

Any deviations are reported in the report narrative. 

The percent completeness for each set of samples can be calculated as 

follows: 

valid data obtained 
Completeness = X 100% 

total data planned 
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Comparability expresses the confidence with which one data set can be 

compared to another data set measuring the same property. Comparability 

is ensured through the use of established and approved analytical 

methods, consistency in the basis of analysis (wet weight, volume, etc.), 

consistency in reporting units (ppm, ppb, etc.), and analysis of standard 

reference materials. 



Site: 

Audited By: 

Sampled By: 

Page 1 of 17 
EML/WMI GROUNDWATER MONITORING AUDIT FORM 

Date: 

Purpose of Sampling: RCRA State County 

Yes No 

Other 

Part I: AguaPaks Inspection 

1) Upon receipt of AquaPaksjlocal lab bottles, 
were Chain-of-Custody seals broken? If yes, 
comment: 

2) When/where were AquaPaksjlocal lab bottles 
X inspected? Comments: 

3) Is the Statement of Work used to review 
sampling program? If no, comment: 

4) Were AquaPaks packed accotding to ENS 
numbers. If no, comment: ____________________ _ 

5) Where were AquaPaksjlocal lab bottles 
X stored? Comments: 

4/89 



Site: 

Yes No 

COMMENTS: 

Page 2 of 17 
Date: __________________ _ 

6) Did the sampling team fill out the Field 
Information Forms during AquaPaks check-in? 
If yes, comment: 

7 ) Did the sampling 
frozen ice-packs 
sampling event? 

team keep a good supply of 
24 hours prior to the 
If no, comment: 

8) Were temporary seals used? If no, comment: 

9) Were WMI sampling protocols and procedures 
followed for AquaPak check-in? If no, 
comment: ________________________________________ ___ 

4/89 



Site: 

Yes No N/A 

Page 3 of 17 
Date: ------------------

Part II - Presampling Procedures 

A: Field Meter Calibration 

1) Did the sampling team calibrate the field 
meters and record in the field meter log 
book"? 

pH Meter 
Specific Conductivity Meter 
Temperature 

pH Meter - Mfg. 
Model/Meter # 
Probe type 
pH Buffers , 
Sp. Cond. Meter - Mfg. 
Model/Meter # 
Probe type 
KCl Stds. 
Temp. Probe type 
or Thermometers 

2) Were spare field meters available"? If no, 
comment: 

3) Were the spare meters calibrated and brought 
into the field"? If no, comment: 

4) Have the field equipment manuals (pH, 
Specific Conductivity, Depth to Water) been 
included in the WMI Manual for Groundwater 
Sampling"? If no, comment: 

5) Is the field meter log book up-to-date? If 
no, comment: 

4/89 



Site: 

Yes No 

X 

X 

Page 4 of 17 
Date: -----------------

6) Does the log book contain the following 
information? 

Date 
Meter # 

Temperature: 

pH: 

NBS 
Meter 

Original 
Calibrated 

Specific Conductivity: 
·standard 
Cooled Temperature 
Readings 
Specific Conductivity of DI Water 

7) From where was the Deionized Water obtained? 
Comment: 

8) was the Specified Conductivity of the 
Deionized water measured and recorded in the 
field meter log book? ~mhos;cm at 
250C. If no, comment: 

B: Sampling Equipment 

1) Did the sampling team use an equipment check 
list? If no, comment: 

2) Where was the sampling equipment stored when 
not in use? Comment: 

4/89 



Site: 

Yes No 

X 

COMMENTS: 

Page 5 of 17 
Date: __________________ _ 

3) Was all sampling equipment clean and 
organized properly? If no, comment: 

4) Condition of field vehicle used to transport 
equipment to sample location? Comments: 

5) Were sampling equipment and AquaPaks placed 
in the vehicle properly and neatly? If no, 
comment: 

6) Were WMI pre-sampling protocols and 
procedures followed? If no, comment: 

4/89 



Site: 

Yes No 

X 

Page 6 of 17 

Date: ------------------

Part III: At the Sampling Location 

A: Preliminary 

1) Were the following documents present: 

a) WMI Manual for Groundwater Sampling? 

b) Site Specific Groundwater Monitoring 
Plan? 

c) Well ID Charts? 

d) Statement of Work? 

2) Are the wells in proper condition? (Well 
integrity: Locking cap/I.D. sign present/ 
protective casing over well)? If no, 
comment: 

B: Purging 

1) Did the samplers wear new powderless gloves 
at each well? If no, comment: 

2) What was used to determine the depth to 
water? 

4/89 



Site: 

Yes No 

X 

X 

Page 7 of 17 
Date: __________________ _ 

3) Where was this measured from (reference 
point)? 

4) were the well depths measured or obtained 
from reference material? Comments: 

5) was the purge volume calculated correctly 
and recorded on the Field Information Forms? 

6) What type of purging equipment was used? 
X Comments: 

7) Is purging equipment in good condition? If 
no, comment: 

8) Was all reusable equipment cleaned properly 
before and after each use? If no, comment: 

9) Well purged 3 well volumes or to dryness? 
Comments: 

10) During purging, was pH, specific 
conductivity and temperature measured per 
each well volume removed? If no, comment: 

4/89 



Site: 

Yes No 

X 

Page 8 of 17 
Date: ------------------

C: Sampling 

1) What type of sampling equipment was used? 

2) Is sampling equipment in good condition? If 
no, comment: 

3) Was all reuseable equipment cleaned properly 
before and after sampling? If no, comment: 

4 ) Were pH, specific conductivity, and 
temperature measured at the sample point 
recorded on the Field Information Form? 
no, comment: 

5) Were pH, specific conductivity, and 
temperature measurements made prior to 
obtaining any other samples? If no, 
comment: 

and 
If 

6) Were duplicate or quadruplicate measurements 
made form one sample con"tainer? If no, 
comment: 

7 ) If the sample container was reused, 
cleaned properly between each use? 
comment: 

was it 
If no, 

8) Were measurements recorded to three 
significant figures? If no, comment: 

4/89 



Site: 

Yes No 

Page 9 of 17 
Date: __________________ __ 

9) Is the electrode/probe rinsed throughly with 
lab grade D.I. water and dried between each 
sample measurement? If no, comment: 

10) Were field pH, specific conductivity, and 
temperature probes stored in D.I. Water when 
not in use? If no, comment: 

11) Were field instruments recalibrated/checked 
every 4 hours and at the end of the day? If 
no, comment: 

12) Were the calibration checks for the pH?SC 
meters recorded on the Field Information 
Forms? If no, comment: 

13) were duplicates for field measurements taken 
on 1 out of every 10 samples or at least 
once per day, and recorded on the Field 
Information Forms? If no, comment: 

14a) Were field blanks and/or duplicate samples 
obtained, and their identity noted on the 
Field Information Form? Comments: 

14b) Were these prepared per WMI protocols and/or 
site specific monitoring plan? Comments: 

4/89 



Site: 

Yes No 

Page 10 of 17 
Date: __________________ __ 

15) Were samples stored on ice during sampling? 
Comments: 

X 16) Where the following physical characteristics 
of the samples reported? 

Color 
Odor 
Turbidity 
Phases or Layering 

X 17) What type of filtration procedures were 

X 

used? Where? (0.45 micron) 
In-Line Mfg. 
Pressure (Lab/Field) Mfg. 
Vacuum Mfg. 

18) Were new pre-filtration bottles used? If 
no, comment: 

19) Were samples filtered in accordance with 

20) 

applicable requirements by: 
Corporate policy? 
Federal agencies? 
State agencies? 
Site specific policy? 

Comments: 

Which analytes were 
1. 
2 . 
3 . 

filtered? 
6 . 
7. 
8. 
9. 4 . 

5. ________________ 10. 

4/89 



Site: 

Yes No 

X 

Page 11 of 17 
Date: ________________ __ 

21) Were both total and dissolved metals samples 
obtained? Comments: 

22) Were only bottles supplied by EML or the 
approved local lab used? If no, comment: 

23) What order were the 
1. 

sample bottle filled? 
6 . 

2. 7 . 
3. 8. 
4 . 9. 
5 . 10. 

24) Was a priority list used for filling sample 
bottles? Comments: 

25) Is the proper flow rate used for filling 
each sample bottle? If no, comment: 

26) were sample bottles preserved properly per 
the Chain-of-Custody form? If no, comment: 

27) Were the pH's of the samples checked and 
additional preservative added where 
required? Comments: 

4/89 



Site: 

Yes No 

COMMENTS: 

Page 12 of 17 
Date: __________________ _ 

28) Were TOX and VOA bottles checked for air 
bubbles< If no, comment: 

29) Were the sizes of any air bubbles noted on 
the Chain-of-Custody form under sampler 
observation< Comments: 

30) Were proper bailing techniques followed< If 
no, comment: 

31) Is personal protective equipment being used 
properly< If no, comment: 

32) were WMI sampling protocols and procedures 
followed< If no, comment: 

33) When finished at a well, was the well locked 
and all debris cleared< -comments: 

4/89 



Site: 

Yes No 

X 

Page 13 of 17 

Date: __________________ __ 

Part IV: AguaPak Shipment 

1) Was the Chain-of-Custody maintained intact 
from arrival at the site, through shipment 
to the lab? If no, comment: 

2) Were the Chain of Custody and Field 
Information Forms checked? By whom? If no, 
comment: ------------------------------------

3) Any missing information on the Field 
Information Forms? If yes, comment: 

4) Have all members of the sampling team been 
identified on the field forms? If no, 
comment: 

5) Were the AquaPaks repacked correctly? If 
no, comment: 

6) Were AquaPaks sealed properly? If no, 
comment: 

7) What type of transportation arrangements 
were made? Comments: 

4/89 
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Site: Date: __________________ _ 

Yes No 

8) Was EML/Local Lab notified? Comments: 

Comments: ______________________________________________________________ __ 

4/89 



Site: 

Yes No 

COMMENTS: 

N/A 

Page 15 of 17 
Date: 

Part V: Site Specific Monitoring Plan 

1) Has a Site-Specific Groundwater Monitoring 
Plan been prepared for the site? 

X 2) When was this plan prepared/updated? 

3) Are the analytical methods presented in the 
Plan current, and what is actually used? 
(EML and approved local labs) 

4) Have filtration (Yes/No) requirements been 
specified for each analyte and are they in 
agreement with the S.O.W? 

5) Are specific bottles and preservatives 
(including volumes) as provided by EML and/ 
or local lab, specified for each parameter 
to be analyzed? 

6) Does this plan include the following 
information (see WMI "Checklist for 
Monitoring Plan Review")? 

4/89 



Additional Comments 

Page 
# 

Question 
# 

Page 16 of 17 
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General Comments 

1) competence of Sampling Team: 

2) Ability of sampling Team: 

3) Attitude of Sampling Team Members: 



DATE: 

SUBJECT: 

J FROM: 

TO: 

.) 

EPA FOFlM l 320-;> , 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONV 

M a r ch 2 7 , 19 8 7 

Quality Assur ance Project Plan -Hazardous Waste Ground Water Task Force 

~~;~~g;at ion at Chemical waste Managenent, In?...S® OOC IJ F~'fm t{ID 
Joseph J . Fredle, Field Team Leader ~ MAR :> 1 1987 
THRU: A.R. Winklhofer, Ch1ef, EDO~ 

Addressees SOL\U VvAS It iJiiANCH 
U.S. EPA, REGION V 
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PROJECT PLAN 

GROUND WATER MONITORING EVALUATION 

CHEMICAL WASTE MANAGEMENT, INC. 

VICKERY, OHIO FACILITY 

1.0 PROJECT DESCRIPTION 

1.1 Introduction 

The Administrator of the U.S. Environmental Protect ion Agency (USEPA) 

established a Hazardous Waste Ground Water Task Force to evaluate the level of 

compliance with ground water monitoring requirements at on-site and commercial 

off-site treatment, storage, and disposal (TSD) facilities and address the 

causes of noncompliance. The Task Force will also exami'Tle the suitability of 

the facility as a provider of treatment,· storage, or disposal services for 

waste managed by the- Agency's Superfund prog-ram- (see Reference 1) The Task 

Force is comprised of personnel from EPA Headquarters and Regional Offices, and 

the States. Currently, 58 TSD facilities are scheduled for ground water moni-

toring evaluations. One of these is the Vickery, Ohio Facility of Chemical 

Waste Management, Inc. (CWM-V). 

This evaluation is being conducted under the authority of the Resource 

Conservation and Recovery Act (RCRA), Toxic Substances Control Act (TSCA), the 

Underground Injection Control (UIC) regulations under the Safe Drinking Water 

Act, and the Clean Water Act. 
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The objectives of the Task Force evaluation at CWM-V are to: (1) determine 

compliance with the requirements of Ohio Administrative Code 3745-65-90 through 

3745-65-94 and 40 CFR 265 Subpart F - Ground Water Monitoring, and the monitoring 

system's capability of providing the required data; (2) evaluate the facility's 

ground water monitoring program as described in the RCRA Part B permit applica-

tion for compliance with 40 CFR Part 270.14 (c); (3) evaluate the facility's 

potential compliance with 40 CFR Part 264 Subpart F; (4) verify the quality of 

the company's ground water monitoring data and evaluate the sampling and analy-

tical procedures; (5) determine if any ground water contamination currently 

exists from site operations; (6) determine if the facility is meeting the 

requirements of the Superfund off-site policy; and (7) evaluate the interrela-

tionships of the RCRA, TSCA, and UIC regulations at this facility. Due to the 

lack of monitoring wells associated with the injection wells, the Task Force 

sampling effort will not be able to evaluate possible ground water contamination 
\( 11 H\'Qt\ 

from the injection wells into the deeper sedimentary formation. 

To accomplish the objectives, the Facility Evaluation Team will be com-

prised of a Management Team, a Technical (record) Review Team, a Laboratory 

Evaluation Team (to evaluate both on-site and off-site contractor laboratories), 

and a Sample Collection Team. 

This project plan describes procedures and activities that will be con-

ducted during the on-site field work phase of the Task Force Facility evalua-

tion. The procedures and activities described in this plan are subject to 

change during the investigations at the discretion of the Field Team Leader 
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(FTL). Results obtained from this phase will be used to prepare a technical 

report which will summarize the Task Force findings and make recommendations 

for future action. Recommendations will address vendor suitability for future 

Superfund waste disposal, permit application st~tu-5._·- and compliance status. 

1.2 Background 

A. Location/Operation 

CMW-V operates a liquid treatment and disposal facility in Sandusky County, 

Ohio, approximately three miles north of Clyde along State Route 510 (see Figure 

1). Wastes are currently disposed by deep-well injection into the six opera-

tional wells located on the 437-acre facility. 

This site, originally known as Den's Waste Oil, was first used in 1958 to 

recycle waste oil collected from service stations. In 1961, the company began 

to accept various industrial wastes, such as cutting oils, hydraulic fluids, 

and some solvents. These materials were stored in containment ponds. In 1964, 

the Ohio Water Pollution Control Board (predecessor to the Ohio Environmental 

Protection Agency) granted the facility permission to accept chemical process 

wastes such as pickle liquors from metal-working operations, lime sludge, and 

other miscellaneous chemical products. More ponds were constructed to facili-

tate the growing inventory of liquid wastes, and by the late 1960's, the amount 

of industrial wastes received by the facility exceeded that of waste oil. 

In 1971, the firm was incorporated as Ohio Liquid Disposal, Inc. Faced 

with growing volumes of waste, the company began investigating a suitable means 

of disposal. In 1972, permission was granted by the Ohio Division of Oil and 

Gas to drill a test hole to evaluate subsurface conditions for a possible 

injection well. Geological conditions were found to be suitable, and a permit 

was issued in July 1975 to use the test hole as an injection well. 
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Injection into this well began in June 1976. In January 1976, permits 

were issued for the installation of wells Nos. 2, 3, and 4. Well No.2 was 

completed in November 1976 and injection began in March 1977. Wells Nos. 3 

and 4 were both completed in November 1976, with injection beginning in August 

1977. Due to corrosion of the long string casing in well No. 1, it was not 

used for injection after July 1979 and was eventually plugged and capped. 

To replace well No. 1, well No. 1A was drilled and completed in October 1979. 

Injection into this well began in January 1980. Wells Nos. 5 and 6 were com-

pleted in December 1980 and May 1981, respectively. Injection of waste into 

both of these wells began in September 1981. Currently, all six wells are 

being used for inject ion. 

CWM-V had, at one time, 12 ponds (Nos. 1-12) in which liquid wastes 

were settled and stored prior to filtration and injection._ At this writing, 

all but five ponds (Nos. 4, 5, 7, 11, and 12) have been capped and sealed. 

Ponds Nos. 4, 5, and 7 (see Figure 2) have been drained, and the contaminated 

bottom sludge has been solidified and is currently being stored in a stockpile 

to the east of pond No.4. This stockpiled material is to be replaced in ponds 

Nos. 4, 5, and 7 once an appropriate liner and leachate collection system are 

installed. Ponds 11 and 12 are partially drained and once completely emptied, 

the contaminated bottom sludge is also to be disposed on site. At the time of 

this writing, construction of the leachate collection system was suspended. 

Special consideration is being given to its design and construction due to the 

presence of PCBs in the lagoon sludges. 
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CWM-V is not currently accepting any commercial waste. The six operating 

injection wells are being used solely to process waste currently in storage. 

The resumption of commercial operation waul d require that temporary storage 

will no longer be in ponds, but rather the existing storage tanks. Once 

State air pollution permits are obtained for the storage tanks, CWM-V is expected 

to resume normal operation. 

B. General Geology 

CWM-V is located on the east flank of the Findlay Arch, which separates 

the l~ichigan and Appalachian basins. The bedrock under the site dips gently to 

the east, toward the Appalachian basin (see Reference 2). Bedrock is covered 

with 40 to 50 feet of glacial deposits. The bedrock under the site consists of 

the Tymochtee Dolomite (see Reference 3). The Tymochtee is a middle member of 

the Bass Islands Formation, which is upper Silurian. The Tymochtee is basically 

a Dolomite; however, in different areas it contains various amounts of shale, 

gypsum, and anhydrite. Beneath CWM-V, the Tymochtee Dol amite is approximately 

140 feet thick. 

The Tymochtee is underlain by the Greenfield Dolomite member of the Bass 

Islands Formation. The Greenfield Formation, approximately 50 feet thick in 

this area, lacks the evaporites of the overlaying Tymochtee. Fossil evidence 

indicates that the Greenfield Formation was deposited in an environment with 

saline marine conditions that were higher than normal. 
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The entire Bass Islands Formation is underlain by the Lockport Dolomite, 

sometimes known as the "Guelph" Dolomite, which is a normal marine deposit. 

The entire sequence represents a transition from a normal marine environment 

during the middle Silurian to a hypersaline condition in the upper Silurian. 

Geophysical logging did not fully penetrate the Lockport Formation at the 

site, but indicates that it is at least 400 feet thick. 

The bedrock surface contains a major buried valley trending north/south 

through the center of Riley Township in Sandusky County. The stream lines for 

this buried valley and the modern Sandusky River are unrelated. The eastern 

side of the buried valley, on which the facility is located, has a uniform 

slope with no other major buried valley intersecting it. 

Visual descriptions of rock cores and outcrops, along with geophysical 

logs, have been used to aescribe the characteristic differences between the 

Lockport, Greenfield, and Tymochtee Formations (see Reference 4). The gamma, 

self-potential, and resistivity logs for the Lockport Dolomite are smooth, 

reflecting the Formation's uniform consistency. The Greenfield and Tymochtee 

rocks exhibit the "ragged" appearance of the Bass Islands Formation, reflecting 

their highly variable composition. 

Glacial deposits covering the bedrock were deposited by the retreat of ice 

sheets during the Wisconsin Age. The material originally trapped in the ice 

was deposited as an unsorted till and also as sorted outwash deposits. Silt 

and clay deposits are evidence of the existence of post-glacial lakes. The 
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last major 1 ake to have covered the site area was probably Lake Lundy, whose 

shoreline was at elevation 620 MSL (see Reference 5). It is theorized that the 

lake was probably in existence 12,000 years ago. 

c. Hydrogeology 

Ground water occurs in the glacial deposits. CWM-V claims that the ground 

water 1 evel s in these deposits are shall ow and tend to fall ow the general 

surface contours. The levels fluctuate from near the surface to 5 feet deep 

throughout the year. Streams and ditches affect the water levels in these 

shallow deposits. 

Regional ground water flow in the bedrock aquifer is generally northerly 

toward Sandusky Bay and Lake Erie. Until the fall of 1984, the bedrock 

ground water flow directions near the site were affected by pumping from an on-

site water supply well. In general, the pumping caused flow toward the center 

of the site (see Figure 3 and Reference 2). 

After the fall of 1984, much less pumping was done from the aquifer 

(estimated reduction from 300,000 to 50,000 gallons per month). Ground water 

flow at the site, as determined from ground water level measurements in December 

1984, indicates a well-defined flow direction to the north-northeast (see Figure 

4). This general northerly flow is consistent with regional flow in the bedrock 

aquifer. 
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In CWM-V's most recent RCRA Part A revision (September 25, 1986), it is 

stated that present plans call for receiving only bulk aqueous waste, which 

is to be treated for odor reduction and filtered before being deep-well injected. 

Many types of aqueous wastes (i.e., acids, alkalies, organics) have been disposed 

at this facility in the past and will be accepted pending resumption of waste 

handling activities at CWM-V. A list of the waste streams (by number) to be 

accepted can be found in Appendix A. This list was taken from the above men-

tioned Part A revision. 

RCRA requires that a ground water monitoring program exist for existing 

and closed waste lagoons. CWM-V has sampled the sludges in the existing lagoons. 

The contaminants found must be considered when choosing target constituents for 

ground water sampling. Some of the contaminants reported by CWM-V to be in the 

lagoon sludges are: 

Antimony 
Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
N i c ke 1 
Total Cyanide 
Toluene 
Trichloroethylene 
PCB 

E. Ground Water Monitoring System 

Carbon tetrachloride 
1,1,1-trichloroethane 
1,2-dichlorobenzene 
1,2-dichloroethane 
Chl orobenzene 
Chloroform 
Heptachlor 
Methylene choride 
Pheno 1 
Tetrachloroethylene 
0 i OX i n 
Methanol 

Historically, ground water monitoring at the CWM-V site was conducted 

by both the OEPA and CWM-V. The original ground water monitoring program began 

in 1972 and was conducted by the OEPA. The original monitoring system con

sisted of Chemical Waste Management monitoring wells No. 4 (OEPA No. 1), No.5 
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(OEPA No. 2), No. 8 (OEPA No. 3), and OEPA No. 5. Two of these wells were on 

site and two were off site. In 1974, the monitoring system was revised when 

CWM-V added an on-site testing laboratory and began monitoring wells No. 4 

(OEPA No. 1) and No. 5 (OEPA No. 2), and added OEPA No. 4. In 1975, the OEPA 

added well OEPA No. 6 to the system. Between 1976 and 1978, CWM-V added moni-

taring wells Nos. 1, 2, 3, 3A, 6, and 6A. In 1979, the older steel-cased wells 

were replaced with PVC-cased wells. Wells Nos. 1, 3, 4, and 6 were abandoned 

and replaced with wells 1N, 3N, 4N, and 6N. A new well, No. 7, was also added 

at this time. In 1981, three more monitoring wells (Nos. 11, 12, and 13) 

were added to the north of the existing waste management area (see Figure 2). 

By 1983, the CWM-V monitoring system had evolved to include eight wells, 

1N, 2, 3N, 4N, 5, 6N, 7, and 8. These wells were used initially to satisfy the 

ground water monitoring requirements specified in 40 CFR Part 265 (RCRA) and 

Part 761 (TSCA). In 1983, the USEPA found that these wells did not satisfy 40 

CFR 265 and 761 because of inadequate well construction, locations, and depths. 

As a result of these findings, CWM-V agreed to enter into a Consent Agreement 

and Final Order (CAFO) on April 5, 1985, with the USEPA. The CAFO required, 

among other things, that new wells, constructed of type 316 stainless steel 

(316), be installed at several locations and depths. As a result of the 

CAFO, a Work Plan describing the new monitoring well system was provided by 

CWM-V to the USEPA and OEPA. On November 29, 1985, and on January 6, 1986, the 

lJSEPA and Ohio EPA, respectively, approved the Work Plan. 
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Si nee the approval, CWM-V has installed the wells described in the Work 

Plan, and the monitoring system as it presently exists is listed in Table 1 and 

shown on Figures 5 and 6. The new ground water monitoring wells have expanded 

the former eight-well system to a total of 50 wells. It is understood that the 

new wells are to replace the original eight-well monitoring system, pending 

final State approval. 

The wells in the new system are designed to monitor three different zones 

(stratigraphic units). Nineteen L-series wells monitor the shallowest zone, an 

unconsolidated lacustrine deposit. Seven T-series wells are placed in glacial 

tills beneath the lacustrine deposits. Eleven MW-series wells are screened in 

bedrock (Tymochtee Dolomite). 

The injection wells at this facility are completed into the Mt. Simon 

Formatio.n. These wells (numbered 1 through 6) penetrate some intermediate 

water bearing zones before reaching the Mt. Simon Formation. There are no 

existing monitoring wells designed to monitor these intermediate zones. 
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Well No. 

L-14 
L-15 
L-16 
L-19 
L-20 
L-21 
L-22 
L-23 
L-26 
L-27 
L-28 
L-29 
L-30 
L-31 
L-32 
L-33 
L-34 
L-35 
L-39 
MW-2 
MW-5 
MW-7 
MW-8 
MW-11 
MW-12 
MW-13 
MW-3A 
MW-6A 
MW-1N 
MW-3N 
MW-4N 
MW-6N 
MW-14R 

*MW-15R 
MW-16R 

*MW-19R 
MW-20R 
MW-21R 
MW-22R 
MW-23R 

*MW-24R 
MW-37R 
MW-38R 
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TABLE 1 

Monitoring Wells at Chemical Waste Management 
Vickery, Ohio Facility 

Old Bedrock Old Overburden 
Well Well 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
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New Well 
RCRA 265 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

* TSCA Wells 



Well No. 

T-14 
T-19 
T-23 
T -24 
T-27 
T-37 
T-38 

Sect ion /1: 
R e vi s i on II :----,2,---

TABLE 1 (CONTINUED) 

Monitoring Wells at Chemical Waste Management 
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X 
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In May of 1984, CWM-V and the State of Ohio entered into a Consent Decree 

which took into consideration the following: 

(1) Injection well improvements 

( 2) Overburden ground water testing 

(3) Drinking water well sampling 

(4) Surface water monitoring 

(5) Site monitoring 

(6) Closure of surface impoundment 

This Decree stopped the facility from accepting off-site generated waste 

for disposal. The USEPA also entered into a Consent Agreement and Final Order 

(CAFO) with CWM-V in April 1985 covering both TSCA and RCRA issues. This CAFO 

took into consideration the following: 

(1) Ground water sampling work plan 

( 2) Surface impoundment sampling and closure 

( 3) PCB status reports '-. \,_'{ 

( 4) Environmental audit of facility operations ;z 

All of the requirements of the above mentioned agreements are being 

addressed by the facility. 

New UIC permits for the injection wells are presently in the process of 

being issued by the Ohio Environmental Protection Agency. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

2.1 General 

The infonnation that will be collected during this inspection is needed to 

assist USEPA Region V management staff in the evaluation of CWM-V's ground water 

monitoring system. This requires that an assessment be made of waste management 

operation and pollution control practices, including the ground water monitoring 

system, surface drainage, and leachate management. To call ect the needed 

information, the Facility Evaluation Team will conduct an on-site field investi-

gation and file review. The Facility Evaluation Team will consist of four 

9roups: a Management Team, a Technical Review Team, a Laboratory Evaluation 

Team, and a Sample Collection Team. All teams will be under the direction of 

the Field Team Leader (FTL). The present inspection schedule calls for all of 

the teams to begin work on April 6, 1987, and to have completed the on-site 

_evaluation by April 17, 1987. Upon completion of the evaluation, a Technical 

Report will be written by the FTL. This report is scheduled to be finished in 

September 1987. 

2.2 Safety Policy 

Safety procedures to be followed during the inspection will comply with 

CWM-V safety practices and the Project Safety Plan (Appendix B). Personal 

safety equipment needed for the site inspection includes hard hats, safety 

glasses or goggles, safety shoes or boots, long-sleeved shirts, rain gear, and 

full-face cartridge-type respirators with dust and organic vapor cartridges. 

Those individuals who do not have safety training or equipment will be 

restricted to the facility office and will not be allowed near the waste manage-

ment areas. During the laboratory evaluations, safety procedures of the respec-

tive laboratory will be followed. 
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In the event of an emergency, CWM-V directions for personal safety or 

vacating the site will be followed. A safety briefing will be given to all Task 

Force members by a CWM-V representative before they enter the site. 

Task Force members will have personally-issued respirators with dust and 

organic vapor cartridges immediately available when inspecting site operations. 

Each agency or office represented during the inspection will provide the required 

personal safety equipment and training for its staff. 

Copies of the Project Safety Plan will be posted in the EPA trailer at the 

site. 

2.3 Management Team 

A. Objective 

The Management Team, through the EPA Field Team Leader (FTL), will be 

responsible for (1) assigning personnel to each team; (2) overall logistics, 

which includes coordination of transportation and communication (both on site 

and off site) and scheduling and prioritizing each day's activities; (3) assuring 

that all personnel comply with US EPA requirements regarding Confidential 

Business Information (CBJ) and both CWM-V and USEPA safety requirements; 

and (4) conducting periodic debriefing sessions with facility personnel. 

B. Team Members 

Management Team members include Joseph Fredle, Field Team Leader (FTL); 

John Haggard, u.s. EPA Headquarters Task Force Core Team Hydrogeologist; 

Joseph Boyle, USEPA Region V Task Force contact; Scott Thomas, Technical Review 

Team Leader; Philip Gehring, Sampling Team Leader; and Maxine Long, Laboratory 

Evaluation Team Leader. 
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The FTL and Eastern District Office of Region V will supply logistical 

support for this investigation. A trailer will be brought on site as a field 

office equipped with appropriate power and communications facilities. 

2.4 Technical Review Team 

A. Objective 

The purpose of the Technical Review Team is to assess the adequacy of 

facility operations and records in six principal areas: (1) waste characteri-

zation, handling, and tracking; (2) ground water sampling and analysis; (3) 

site hydrogeologic characteristics; (4) site design; (5) ground water monitoring 

systems; and (6) ground water quality data. Additional subjects of concern 

may also be added during the inspection. Aspects of the above-mentioned areas 

will be evaluated with respect to RCRA, TSCA, and UIC programs. This information 

will then be used to fulfill the Task Force objectives and to support findings. 

B. Team Members 

The Technical Review Team will be headed by Scott Thomas from the USEPA 

Region V Eastern District Office. This team will include USEPA Region V 

representatives from the Eastern District Office, RCRA Enforcement Section 

and Technical Program Section of the Region V Waste Management Division, and the 

TSCA and U!C programs, as well as personnel from the Ohio Environmental 

Protection Agency. 
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A Document Control Program, as set forth in the Hazardous Waste Ground 

Water Task Force - Protocol for Ground Water Evaluation (HWGWTF Protocol) 

September 1986 (see Reference 6), will be implemented. All documents, such as 

field notebooks, photographs, and original or photocopied information obtained 

from the facility, will be serialized and accountable as part of the permanent 

inspection evidence file. The Technical Review Team Leader is responsible 

for issuing field logbooks in which inspection notes will be taken. The Sampling 

Contractor, Alliance Technologies Corporation (Alliance), is responsible for 

document control on all sample documents. 

D. Methods 

To expedite the Technical Review, the subject matter has been divided into 

the six areas referenced previously. Within these general subject areas, the 

responsible CWM-V personnel or contractor will be interviewed. For instance, 

the facility's sampling technician might be asked to describe or demonstrate a 

sampling technique. 

E. Schedule 

The technical review is scheduled to begin after an opening conference on 

April 6, 1987. The work will be completed within normal hours of 0800 to 1700. 

The tentative schedule of activities is as follows: 

Date 

4/06/87 
4/06/87 
4/06/87 

4/07-08/87 
4/09/87 

4/10-13/87 
4/14/87 
4/15/87 

Opening Conference 
Introduction to Technical Review 
Waste Characterization, Handling, and Tracking 
Site Hydrogeologic Characteristics 
Site Design & UIC 
Ground Water Monitoring System 
Ground Water Sampling and Analysis 
Ground Water Quality Data 
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This schedule is subject to revision dictated by from team personnel needs, 

logistics, and availability of facility representatives. The Management Team 

and Techn i ca 1 Review Team will meet with facility representatives twice each 

day. A morning meeting will be used to obtain documents for review during the 

day, and if necessary, schedule meetings with the appropriate facility personnel 

to answer questions the Team may have. The afternoon meeting will be used to 

(1) brief facility personnel on the day's sampling; (2) schedule the following 

jay's sampling; (3) return documents reviewed that day; and ( 4) present the 

facility with a list of documents for review the following day. 

2.5 Laboratory Evaluation Team (LET) 

A. Objectives 

A complete evaluation of CWM-V's ground water monitoring system will 

require an assessment of laboratory systems. This will require an evaluation 

of (1) the Waste Analysis Plan, (2) the Ground Water Sampling and Analysis 

?lan, and (3) visits to CWM-V's on-site and off-site contract laboratories. 

B. Team Members 

The LET will include Maxine Long from the USEPA Region V Quality Assurance 

Office (QAO) and other OAO representatives. 

C. Methods 

Information in the Waste Analysis Plan and the Ground Water Sampling and 

Analysis Plan is expected to be reviewed by the LET members before the labora-

tory evaluations take place. 
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The laboratory evaluation will cover all aspects of laboratory operations 

as they apply to the analysis of ground water and facility waste monitoring pro-

grams. There are nine general areas which are to be examined during the 

evaluation: 

( 1) personnel; 
(2) laboratory facilities; 
(3) laboratory equipment and supplies; 
(4) general laboratory practices; 
(5) analytical methodology; 
(6) sample handling and preservation; 
(7) quality assurance; 
(8) records and data reporting; and, 
(9) action response to laboratory results. 

Numbered notebooks issued by the Technical Review Team Leader (TRTL) will 

be used during the Laboratory Review. Upon completion of the final report, the 

notebooks will be returned to the TRTL to be kept in the official inspection 

file at the Region V Eastern District Office. A copy of the laboratory's 

standard operation procedures (Methods Manual and Quality Assurance Manual) 

will be made available for the Team's use immediately upon the Team's arrival 

at the laboratory. Any records collected will be numbered, using the Task 

Force document control system as stated above. ETC of Edison, N.J. is presently 

used by the facility for ground water monitoring and will be evaluated by the 

LET. 

The Field Team Leader will request CWM-V to provide authorization, names, 

and telephone numbers of the responsible individuals at each laboratory to the 

LET so that vi sits can be scheduled. The FTL and the LET members will then 

schedule the laboratory evaluations. This may require the evaluators to ask to 

interview both administrative personnel and bench analysts, to provide a fair 

and impartial assessment of laboratory capabilities. 
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2.6 Sampling Team 

A. Objectives 

The purpose of the Sampling Team is to collect representative samples from 

existing locations at the facility. In addition, the Team will observe the 

facility's sampling procedures, evaluate the capability of the facility's 

equipment to produce representative samples, and identify contamination sources 

or procedures which may affect the quality of samples. They will also evaluate 

the facility's written field and quality assurance procedures. The analytical 

data will be used to fulfill Task Force objectives and to support conclusions. 

B. Team Members 

The Sampling Team is headed by Philip Gehring of the USEPA Region V 

Eastern District Office. Personnel from the Eastern District Office, Region V 

Waste Management Division, and OEPA will assist Mr. Gehring as needed. Employees 

of the US EPA contractor, Alliance, will be present to collect, handle, and ship 

samples taken from the Task Force-selected locations. 

C. Methods 

All samples will be collected by a USEPA contractor, Alliance, using all of 

the appropriate guidelines mentioned in the HWGWTF Protocol (see Reference 6). 

Replicate volatile organic samples and splits of all other samples will be 

offered to the facility. Alliance will have available equipment to collect 

samples (e.g, water level indicators, bailers, buckets, and other necessary 

sampling equipment). The contractor will also be required to provide all equip-

ment and materials necessary to manage, handle, field filter, document, and 
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ship the required samples. All wells will be monitored for organic vapors when 

first opened. Prior to purging or sampling the monitoring wells, water levels 

will be measured in all wells for use in the geological evaluation of the site. 

Generally, monitoring well sampling will involve purging (using bailers or 

pumps), such that a volume equal to three times the volume of water present in 

the well at the time of the static water level measurement will be evacuated, 

if practical, before sampling. Purge water disposal methods will be the res-

ponsibility of the facility. Wells that are purged to dryness may be sampled 

when there is a sufficient recharge volume of water to fill at least one para-

meter bottle set, including split samples. This may require purging on one day 

and sampling on the next day. Wells that are not purged to dryness must have 

three well volumes removed before sampling. Slow recharging wells may also be 

sampled when there is a sufficient volume of water for at least one parameter 

bottle set, including split samples. For example, the purgeable organic samples 

may be collected when there is a sufficient volume of water in the well for all 

of the purgeable organic bottles, including those to be split with the facility. 

To obtain a sufficient volume of water for all parameters, it may be necessary 

to return to the same well on successive days. All equipment which contracts 

sampled material and is reused on site will be thoroughly cleaned by Alliance 

with soap and water, rinsed with hexane, followed by a final rinse with deionized 

water, and air-dried. All samples will be shipped to the following contractor 

1 aborato ri es: 

Laboratory Location Components to be Analyzed 

Compu-Chem RTP, NC Dioxin, Furans 
EMSI Cammerillo, CA Organics 
Centec Salem, VA Inorganics 

in accordance with applicable Department of Transportation (DOT) regulations 

(49 CFR Parts 171177). Leachate and suspected contaminated samples will be 
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considered "high-level hazardous" and other samples from wells and surface 

points will be considered "environmental" for shipping purposes. These samples 

will be collected in accordance with guidance in the document Characterization 

of Hazardous Waste Sites- A Methods Manual: Volume II. Available Sampling 

Methods, Second Edition", December, 1984 (Appendix C) (see Reference 7). 

Each sample shipment will be accompanied by a Chain-of-Custody Record 

(Figure 7), completed by Alliance, identifying contents in terms of sample 

type, date and time, etc. The original records will accompany the shipment, 

and a copy will be provided to the Field Team Leader. Samples split with the 

facility will be noted in the "Remarks" section of the custody form. 

Samples taken from the CWM-V site will be documented with a Receipt for 

Samples form, completed by Alliance (see Figure 8). The sample tag serial 

numbers from all samples taken off site are to be recorded on the form, and 

a copy of the receipt will be provided to facility personnel. The white 

originals are to be retained by the EPA Field Team Leader. 

Alliance will also perform all analyses for pH, specific conductance, 

temperature, and turbidity, as well as field filtering of the dissolved metals 

samples. Samples will be analyzed for the constituents listed in Appendix A, 

using the methods required in the Specific Scope of Work for Vi ar & Company 

under USEPA Contract Laboratory Program SAS No. 1653-HQ (see Reference 8). The 

contract laboratory quality control data review will be performed by Lockheed, 

Inc. in Las Vegas, NV using the procedures given in Hazardous Waste Ground 

Water Task Force Assessment Program Quality Assurance Project Plan, September 

27, 1985, Life Systems, Inc./PRC Environmental Management, Inc. (see Reference 9). 
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Quality assurance and control (QA/QC) for EPA contractor sample collection, 

handling, and analysis will be conducted in accordance with, as appropriate, 

the HWGWTF Protocol (see Reference 6), prepared for the Task Force. The Sampling 

Team will review Alliance procedures during the sampling effort to ensure con-

sistency with the QA/QC and evidence handling requirements. In addition, the 

above-mentioned document specifies the following QA/QC samples will be required: 

Blank Samples 

These samples include field blanks, equipment blanks, and trip blanks. 

Field blanks will be prepared by Alliance using distilled deionized water of 

known high purity sent with unused sample bottles to the field. At least 

one field blank will be prepared at a representative sampling site by 

Alliance for all parameters sampled during the inspection. Additional 

field blanks may be required by the FTL if warranted by varied field 

conditions.- Alliance will prepare one set of trip blanks for each type of 

analysis (e.g., organics, metals, volatiles) prior to departure from their 

home base in Bedford, Massachusetts. The trip blank will accompany the 

sampling crew throughout the entire sampling procedure. The trip blank 

will be submitted for analysis along with the last day's samples. Equipment 

blanks are to be prepared by flushing clean sample equipment with distilled 

deionized water in the field and using the flush water to prepare appro

priate sample aliquots for each parameter group (as discussed above). 

This is also the responsibility of Alliance. 



Duplicate Samples 

Section #: 
Revision #:---,2,.---

Date :03/25/87 
Page : 36 of 42 

At each sampling location where volatile organics are to be sampled, 

duplicate samples (i.e., two VOA vials) will be taken. Also, samples at 

10% of the sample locations (i.e., 2 out of 15 monitoring wells) will be 

collected in duplicate for the constituents listed in Appendix A. 

D. Sampling Location 

The sampling locations for this investigation are listed below: 

Lacustrine Wells 

Ll5 
Ll9 
L20 
L21 
L26 (duplicate) 
L27 
L29 
L31 
L34 
L35 
L39 (background) 

Non-Ground Water Sites 

Leachate (2) 
Surface water (1) 

Quality Assurance Samples 

Till Wells 

T 19 (duplicate) 
T 24 (background) 

Duplicate samples (2) designated above 
Field blanks (2) 
Trip blank (1) 

Bedrock Wells 

MW14R 
MW16R 
MW21R 
MW24R (background) 
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E. Scheduling 

Prior to sampling activities, water levels will be measured in all of the 

wells and piezometers for use in the geological evaluation. Many logistical 

considerations, such as weather and well performance, will affect the time 

required to obtain the samples and influence the sequence of sampling. The 

sampling Team Leader, in conjunction with the Field Team Leader, will prioritize 

the sampling points and develop a general schedule. 

The Sampling Team Leader will provide daily updated sampling schedules for 

the Management Team's periodic briefing for facility personnel. 

The Sampling Team Members will be responsible for calculating water volumes 

in each well from the static water levels measured at the time of purging, and 

estimating the time required to remove three well volumes. Task Force Team 

members will record the above data in the field logbooks, as well as the start-

ing and ending times of purging, sampling times, and unusual activities taking 

place in the area during purging and sampling. 

Field work will begin on Monday, April 6, 1987, and be completed no later 

than April 17, 1987. The work will be conducted during normal work hours of 

0800 to 1700 hours. 
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3.0 SAMPLE CONTAINERS, LABORATORY METHODS, AND DATA QUALITY ASSURANCE OBJECTIVES 

3.1 Sampling Order 

Sampling 
Order 

1. 
2. 
3. 

4. 

5. 
6. 
" I • 

8. 

9. 

10. 

11. 

12. 

13. 

14. 
15. 

16. 

17. 

Parameter, Bottle Type, and Preservative List 

Parameter 

Volatile organics 
Field measurements 
Purgeable organic 
carbon ( POC) 
Purgeable organic 
halogens (POX) 
Extractable organics 
Pesticides/herbicides 
Dioxin 
Total organic carbon 

(TOC) 

Total organic halogens 
(TOX) 

Total phenols (4AAP) 

Cyanide 

Sulfide 

Nitrate 

Anions 
Total metals 

Dissolved metals 

Field measurements 

Bottle Type 

2- 40 mL VOA vials 
200 mL plastic 
1- 40 mL VOA vials 

1 - 40 mL VOA vials 

4- 1 L. amber glass 
2 - 1 L. amber glass 
2 - 1 L. amber glass 
1 - 120 mL glass 

1 L. amber glass 

1 L. amber glass 

1 L. plastic 

1 L. plastic 

1 L. plastic 

1 L. plastic 
1 L. plastic 

1 L. plastic 

200 mL plastic 

* Preservative Concentrations: 

HN03 - 1:1 dilution of 35% solution 
HzS04 - Concentrated ( 98 %) 
NaOH - 400 g/L (10 Normal) 

Preservatives 

Cool 4°C 
None 
Cool 4 oc 

Cool 4°C 
Cool 4°C 
Cool 4°C 
H2S04 2 ml 
(to pH <2) 
Cool 4°C 
Cool 4°C 
no headspace 
H2S04 2 ml 
(to pH <2) 
NaOH 2 ml 
(to pH <2) 
Cool 4°C 
Cool 4°C 
(to ph<2) 
H2so4 2 ml 
(to pH <2) 
Cool 4°C 

HN03 2 ml 
(to pH <2) 
HN03 2 ml 
(to pH <2) 
None 
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See Section 3.0, "Data Quality Objectives," of the Hazardous Waste Ground 

Water Task Force Facility Assessment Program Quality Assurance Project Plan, 

(see Reference 9), also incorporated under Appendix G of HWGWTF Protocol (see 

Reference 6). 

3.3 Laboratory Methods 

See VIAR Contracts (see Reference 8) 

4.0 SAMPLING PROCEDURES 

The sampling methods, locations, and schedules are discussed in Section 

2.6 of this document. 

5.0 SAMPLE CUSTODY 

See Section 5.0 "Sample Custody" of Appendix G; and Section 7.5.2, "Chair1 

of Custody'' both in HWGWTF Protocol (see Reference 6). 

6.0 CALIBRATION PROCEDURES AND FREQUENCY 

See Section 6.0, "Calibration Procedures and Frequency" of Appendix G, and 

Section 7.3.1, "Routine Maintenance/Calibration of the HWGWTF Protocol (see 

Reference 6). 

7.0 ANALYTICAL PROCEDURES 

See Section 7.0 "Analytical Procedures" in Appendix G of the HWGWTF Protocol 

(see Reference 6). Also see VIAR Contracts (see Reference 8). 
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See Section 8.0, "Data Reduction, Validation, and Reporting" in Appendix G 

of the HWGWTF Protocol (see Reference 6). Also see VIAR Contracts (see 

Reference 8). 

9.0 INTERNAL QUALITY CONTROL CHECKS 

See Section 9.0, "Internal Quality Control Checks" in Appendix G of the 

HWGWTF Protocol (see Reference 6). Also see VIAR Contracts (see Reference 8). 

10.0 PERFORMANCE AND SYSTEM AUDITS 

See Section 10.0, "Performance and System Audits" in Appendix G of the 

HWGvJTF Protocol (see Reference 6). Also see VIAR Contracts (see Reference 8). 

11.0 PREVENTIVE MAINTENANCE PROCEDURES AND SCHEDULES 

See Section 11.0, "Preventive Mai~ntenance~ Procedures and Schedules" in 

Appendix G of the HWGWTF Protocol (see Reference 6). Also see VIAR Contracts 

(see Reference 8). 

12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, ACCURACY, 
AND COMPLETENESS 

See Section 12.0, "Specific Routine Procecures Used to Assess Data Precision, 

Accuracy, and Completeness" in Appendix G of the HWGWTF Protocol (see Reference 

6). Also see VIAR Contracts (see Reference 8). 
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See Section 13.0, "Corrective Action" in Appendix G of the HWGWTF 

Protocol (see Reference 6). Also see VIAR Contracts (see Reference 8). 

14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

See Section 14.0, "Quality Assurance Reports to Management" in Appendix G 

of the HWGWTF Protocol (see Reference 6). Also see VIAR Contracts (see 

Reference 8). 
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APPENDIX A 

Specific Wastes Accepted at CWM-V 
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Project Safety Plan 



EPA - SAFETY PLAN 

Chemical Waste Management, Inc. 
Vickery, Ohio Facility 

F i e 1 d Team Leader :___:.J o::..s::..e:.Jp:.:.h~J.:.•_:_F r:..;e:.:d:..:l...:ec._ ________ _ 

ACTIVITIES: Sampling of monitoring wells, water supply wells (both environmental 

samples), leachate and surface water samples, and inspect facility. 

HAZARDS ANTICIPATED:* 

Taxi c Vapors: Yes X No 

If Yes, List: l. UK 2. 

3. 4.------- 5. 

TLV TWa/STEL I. ___ ___:::U.:.:.K ____ 2. _______ 3. 

4. 5. ____ _ 

Explosivity: Yes No ___ __:X_:__ ___ _ 

Radioactivity: Yes No X 

02 Depletion: Yes No X 

Buried Utilities: Yes No X 

Carras i vi ty: Yes No ___ _:_X:__ __ _ 

LEVEL OF PROTECTION RECOMMENDED (Have available) -=L.::.e.:...ve:.._l:_::C ________ _ 

Level A ---------

Leve 1 B ------------ Type SCBA -----------

Leve 1 C Type Cartridge Oust and organic vapor ----------
Lev e 1 0 ___ ___;_X.:__ ____ _ 

Enhancement Level C will be used if active cell must be entered. 

* If unknown, mark UK. 
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EPA - SAFETY PLAN (Cont'd) 

CONTRACTOR EQUIPMENT REQUIRED: Personal protection equipment and safety gear. 

CONTRACTOR PERSONNEL: 

Number and skills Three contractor personnel to collect water and leachate 

samples. 

Medical Monitoring: 

Yes X 
----'-'--- No ---

Respirator /SCBA Qualified (if required for activity) 

Yes X No __ _ 

SITE MJNITORING PROCEDURES (equipment ot be used); 

HNU meter will be used to check for organic vapors at the well head on first 

approaching a well. 

0 ECO NT AMI NA TION/0 ISPO SAL PRO CEO URES: 

All disposable personal protective equipment will be disposed of on site. Non

disposable equipment will be returned to Agency or contractor offices for decon

tamination. Reusable sampling equipment will be decontaminated on site, by the 

contractor. All decontamination/disposal procedures will be in accordance with 

the EPA Standard Operation Safety Guides, Nov. 1984, Office of Emergency and 

Remedial Response. 

COMMENTS: 
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EPA - SAFETY PLAN (Cont'd) 

EMERGENCY CONTACTS* 

MEDICAL: 

FIRE: 

POLICE: 

Location: Bellevue Hospital 

811 Northwest Blvd., Bellevue, Ohio 

Phone No: (800) 325-1361 

Location: Townsend Twp. Fire Department 

Phone No: (419) 547-8122 

Location: Sandusky County Sheriff's Department 

Phone No: (419) 332-2613 

AMBULANCE: 

OTHER: 

Location: Sandusky County EMS 

Phone No: (419) 334-4401 
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t. lKTlODuctlOI 

The Federal leaulation• eat forth by the Departaent of Transportation (DOT) for the packaaina, labelina, and ehippina of hazardoue aateriele ere extenaive and broadly applicable. Therefore, a copy of the DOT requira.ente aa deacribed in the Code of Federal leaulatione, 49 CFl 171-177, ia an eaaential reference for thoae anticipatina the need to 1hip 1aNpla1 of haaardoua aateriale. What follow• are aeaeraliaed auidelinea for co.pliance vith DOT etandarda, Ilona vith reference• to the applicable aectione in the federal leaiater. It .. , be prudent to check vith ttate and local aaenciee for any additional requirement• or reetrictione they aay have. 
1 1. SAMPLE TYPl!.S 

In aelectina the proper thippina procedure• it ahould firet be decided vhich of the tvo ba1ic categoriee the •ample falla into: Environmental Sample or llaurdous Subatance Sample. An additioa.l need for thi• diatinction ia to provide baaea for aelectiQ& health and aafety precaution• for the laboratory peraonnel receivina and handlina the 1ample1. 

A. Environmental Saaple•--Theae are aamplea of soil, water, or air usually collected offsite of a hazardous waste dump or chemical apill and are therefore not expected to be contaainated with high concentrations of toxic 111ateriall. The function of "environmental sat~~ple" collection ia usually to monitor the extent of contamination and/or the offsite transport of contaminated materials. If there ia doubt aa to the suitability of a aample to thia classification it ahould be placed in the Hazardous Substance category. 
B. Hezardoua Subatencea--Samplea falling into thia group ere known or expected to be contaminated at concentrations that are potentially harmful; including, but not limited to, onsite sample• of aoil or water, samplea from drums or bulk atorage tanka, contaminated pools, lagoona, etc., and leachatea froa hazardous waste aitea, 

Theae are operational definitions intended to aid in making decisiona concerning aample handlina and ahipping. The 8pecifica of the DOT definition• are found in 40 CFR 11261,3 and 261.4. 

I I I. ENVIRONtiENTAL SAMPLES 

Although packagina and shipping requirements for environmental samples <•••ociated with hazardoua waste aituationa) are not as stringent aa for hazardoua waate aamplea, it ia recommended that the following general packing procedure be utilized to ensure 1afe delivery and maintain sample integrity. Thia becomes especially important when samples ere beina transported by common carrier. If aufficient information ia available concerning the nature of the aampled material, the following may be relaxed accordingly. 
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1. Hydrochloric acid 1olutiona at coaeentratiODa 0.04 percent (v/v) or leu. 

2. Mercuric chloride in water aolutiona at concentration& leaa than or equal to 0.004 percent (v/v), 

l. Hitric ecid in water, coacentrationa leas then or equal to O.lS percent ( w/w). 

4. Sulfuric acid aolutiona, concentration• lee• than or equal to 0.035 percent (w/v), 

~. Sodiu. hydroxide in water, concentration& lea• than or equal to 0.080 percent (w/w). 

6. Phosphoric acid in water, concentrations yielding a pH range between 4 and 2. 

IV. KAZARDOUS SUilSTANCE SAMPLES 

Samples known or euspected to contain hazardoua aateriala must be re~arded aa hazardoua eubatancee and be traneported in coherence with DOT requirements. Samples with known or auapected hazardou1 constituents 1hould be prepared and shipped a1 apecified in 49 CFi 101, the DOT Hazardoua Materials Table. When the exact nature of a substance ia unknown or in queation, a tentative cla11 assignment should be made (49 CFR 11172.402(h) and 173.2) assuming a worst case designation. Start with the moat severe classification of the sequence of precedence (49 CFR 1173.2) shown in Table c-1 unless reliable information exist• for elimination of that category. Therefore, a sample would be treated a• radioactive unles• knowledge of the sample or rarliation detection =eaaurement• contradict thi1 classification. Poison A would then be the next deaignation to consider, until reliable information providea for a1aigning it to the next applicable category. Of the Poison A ~roup bromoacetone, cyanogen chloride (at temperatures lea• than 13.l.C), hydrocyanic acid (pruaaic) aolution, .ethyldichloroaraine, and phosgene (diphosgene) occur aa liquida. If a liquid can, by available reliable inforaation, be exempted froa thia category, or if the sample ia a aolid then the next de1ignation to apply ia Fl.-mable Liquid. 
The packaging procedures previously described for environmental samples are suitable for the flammable liquids and all subsequent categories. There are additional requirements, however. 

1. Sample bottlea should be filled allowing sufficient ullage (approximately 10 percent of volume) to prevent the liquid from completely filling the bottle at 55'C (130'F). 
2. Sample bottles abould contain no more than 1 quart of liquid. 
3. Labeling on the cooler must include 
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• "Laboratory Saplu" label. 

e "Ttlh lnd Up" label OD lid • 

• "Tllil lnd Up" arrova on all four eidea. 

• "Plaun.~~ble Liquid, a.o.t." label ("a.o.a.": not otllerviae apeeified). 

e Addreat label vitll aa.e, addreat, and pboue uuaber of recelVlft& lab; and a return addreaa vitb the .... iufo~tioa for the sender. 

4. Air tran1port peraitted eolely on cargo only aircraft. 
Sourcet 

1. NEIC Policiea end Proceduree. EPA-330/9-78-001-l (leviaed December 1981). 
2. Technical Methode for Investigating Sites Containing Hazardous Substances. (Draft.) Sampling, Handling, Packaging, and Shipping Procedures. EPA Technical Monograph No. 22, June, 1981. 
), u.s. DepartMent of Transportation Code of Federal Regulations. 49 CFl. 
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APPEND I X 0 

Analytical Parameters for Task Force Sampling 



t . '... I ' 

RC~~ Indicator Pa~amete:s 

Pa!:ametet Detection Limit Method 

Chlo!:ide 1 mg/1 sw 84 6 Method 92 52 
?her.a1s 10 ug/1 sw 846 Method 9066 

\ 

o:ulfate l mg/1 sw 84 6 Method 9036 0~ 9038 
Nit=ate 300 ug/1 sw 846 Method 92 00 

Ammor.ia 1 00 ug/1 MCAW\'1 Method 350.1 or 3 50.3 
TIX l mg/1 sw 846 Method 9060 

T8X 5 ug/1 sw 846 Method 902 0 

POC 10 ug/1 Grour.dwa ter, Vol. 2 2 ' pp 18-2 3' 
1984, Doh!""mar: Equ i prnent 

POX 5 ug/1 · EPA 600/4-84-008 

Tvtal Metals- As specified in IFB WA 84 -J092 

Cyar-.ide As spec ifiec ir. IFB WA 84-J092 
Di sso 1 ved Metals As specified in IFB WA 84-J092 
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APPENDIX IX · c, GROUNO·WAIER MONITORING LIST 

Systematic NaMe CAS RN CoMon Naae 

Acenaphthylene 208·96·8 Acenaphthalene 

Acenaphthylene, 1,2-dihydro· 81·12·9 Acenaphthene 

' 
Acetamide, N-(4-ethoxyphenyl)- 62·44·2 Phenacetin 

Acetamide, N-9H-tluoren-2·yl· 51·96·1 2-Acetyla•inofluorene 

Acetic acid ethenyl e&ter 108·05·4 Vinyl acetate 

Acetic acid, (2,4,5-trichlorophenoxy)· 91·76·5 2,4,S·T 

Acetic acid, (2,4-dichlorophenoxy)- 94· 75· 7 2,4-Dichlorophenoxyacetic acid 

Acetonitrile 75·05·8 Acetonitrile 

Aluminum 7429·90·5 Alu.inu. (total) 

Anthracene 120·12·7 Anthracene 

Ant i111ony 7440·16·0 Anti~ny (total) 

-
A roc lor 1016 12674·11·2 Aroclor 1016 

Aroctot 1221 11104·28·2 Aroclor 1221 
I 

Aroclor 1232 11141·16·5 Aroclor 1232 

Aroctor 1242 51469·21·9 A roc I or 1242 

A roc lor 1248 12672·29·6 Aroclor 1248 

::;_ 
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APPENDIX IX -- GROUND-WATER MONITORING LIST 

Systematic Na•e CAS RN co-on •••• 

~roclor 1254 11097-69-1 Aroclor 12~4 

Aroclor 1260 11096-82-5 Aroclor 1260 

'. 

Arsenic 7440-38-i Arsenic (total) 

BariUtn 7440-39-3 BariUM (total) 

Benz(alanthracene, 7, 12-diMethyl- 57-97-6 7,12-0i.ethylbenl(a)anthracene 

Benz(j)aceanthrylene, 1,2-dihydro-3-•ethyl- 56-49-5 3-Methylcholanthrene 

Benz[e]acephenanthrylene 205-99-2 Benzo(b)fluoranthene 

Benzamide, 3,5-dichtoro-N-(1, 1·dimethyl-2·propynyl)· 23950·58-5 Pr·onaMide 

Benz(a)anthracene 56-55-3 Benz(aJanthracene 

Benzena•ine 62-53-3 Aniline 

Benzena•ine, 2-•ethyt-5-nitro- 99-55-8 5-Nitro-o-toluidine 

Benzena•tne, 2·nitro- 88-74-4 2-llitr~aniline 

Benzeh .. tne, ]·nitro- 99-09-2 3-Nitroaniline 

Benzene•ine, 4-chloro- 106-47-8 p·Chloroani I ine 

Benzena•ine, 4-nitro- 100-01-6 p·Nitroani line 

Benzena•ine, 4,4 1 -•ethylenebis(2-chloro- 101-1'4-4 4,4'-Methylenebis(2-chtoroaniline) 

2 3 
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APPENDIX IX -- GROUND-WATER MONITORING liST 

SysteMatic NaiH 
CAS RN C~n laM 

Benzenamine, N-nitroso-~·phenyl· 
86·30·6 N·Nitrosodiphenyla•ine 

Benzena~ine, N·pheny~-
122·39·4 Diphenyla•ine 

'. 
BenzenaMine, N,N-di•ethyl-4-(phenylazo)- 60·11·7 p·Di.ethyt .. inoazobenzene 

Benzene 
11·43·2 Benzene 

Benzene, 1-br~-4-phenoxy- 101·55·1 4·1rOMOphenyl phenyl ether 

Benzene, 1-chloro-4-pheno•v· 7005·72·1 4-Chlorophenyl phenyl ether 

Benzene, 1-Mthyl-2,4-dinitro· 121·14·2 2,4-Dinitrotoluene 

Benzene, 1, 1' · (2, 2, 2 · tr. ichloroethyt idene )bi s (4- chloro· 50·29·3 001 

Benzene, 1,1'·(2,2,Z·trichloroethylidene)bis(4-.ethoxy- 72·43·5 MethoJ~:ychlor 

Benzene, 1, 1'-(2,2-dichloroethylidene)bis(4-chloro- 72·54·8 DOD 

Benzene, 1,1'·(dichtoroethenylidene)bis(4·chloro- 72·55·9 ODE 

--
Benzene,. 1,2-dic:hloro- 95·50·1 o·Dichlorobenzene 

Ienzen~. 1,2,4-trlc:hloro- 120·82·1 1,2,4-Trtchlorobenzene 

Benzene, 1,2,4,5-tetrac:hloro- 95·94·3 1,2,4,5-Tetrachlorobenzene 

Benzene, 1,l·dichloro- 541·11·1 •·Dichlorobenzene 

Benzene, 1,4-dic:hloro- 106·46'·7 p-Dichlorobenzene 

·--~~--

l 

I( 
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APPENDIX IX -- GROUND-~ATER MONITORING liST 

Systematic N••• 

Benzene, 1,4-dinitro· 

Ienzen~. 2-.ethyl-1.3-dinitro· 
" 

Benzene, chloro-

Benzene, di.ethyl-

Benzene, ethenyl-

Benzene, ethyl-

Benzene, hexachloro-

Benzene, .ethyl-

Benzene, nitro· 

Benzene, pentachloro· 

Benzene, pentachloronitro-

Benzene•cetic acid, 4-chloro-o(-(4-chlorophenyl)-o(-hydroxy-, 

~thyl eater 

1,Z-Benzenedlcarboxylic acid, bis(2·ethylhexyl) ester 

1,2-Benzenedicarboxylic acid, butyl phenyl•ethyl ester 

1,2-Benzenedicarboxylic acid, dibutyl ester 

CAS RN 

100-25-4 

606-20-2 

108-90-7 

1330-20-7 

100-42-5 

100-41-4 

118-74-1 

108-88-3 

98-95-] 

608-93-5 

82-68-8 

510-15-6 

117-81-7 

85-68-7 

84-74-2 

4 

C~nM.-e 

•eta·Oinitrobenzene 

2,6-0initrotoluene 

Chloroben~:ene 

Xylene (total) 

Styrene 

Ethyl benzene 

Hexachlorobenzene 

Toluene 

Nitrobenzene 

Pentachlorobenzene 

Pentachloronitrobenzene 

Chlorobenzilate 

8is(2-ethylheayl) phthalate 

Butyl benzyl phth•l•te 

Di·n·butyl phth•l•te 

6 
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APPENDIM IM ·· GROUND·WATER MONITORING LIST 

Syste111at ic Nalte CAS RN c~n ••• 

1,2-Benzenedicarboxylic acid, diethyl ester 84·66·2 Diethyl phthalate 

1,2-Benzenedicarboxytic acid, di .. thyl eater 131·11·3 Diaethyl phthalate 

1,2-Benzenedicarboxylic acid, dioctyl ester 117·84·0. Oi-n-octyl phthalate 

1,3-Benzenediol 108·46·3 Resorcinol 

Benzeneethana•ine, -<.-<·di.ethyl- 122·09·8 alpha,alpha-Di.ethytphenethyla•ine 

Benzene•ethanol 100·51·6 Benzyl alcohol 

---
Benzenethiot 108·98·S Benzenethiol 

1,3-Benzodio-.ole, S-(1'-propenyl)· 120·58·1 lsosafrole 

1,3-Benzodioxole, 5·(2-propenyt)- 94·S9·7 Safrole 

Benzo(kJfluoranthene 207·08·9 Benzo(k)fluoranthene 

Benzoic .cid 65·8S·O Benzoic acid 

Benzo(rstJpentaphene 189·SS·9 Dibenzo~a,iJpyrene 

Bonzo ljllh IJperylono 191·24·2 lenzo(ghi)perylene 

Benzo(aJpyrene S0·32·8 lenzo(eJpyrene 

Berylliu. 7440·41·7 Berylliu. (tot•l> 

(1, 1' ·Biphenyl 1, 4,4 1 -diuline, J, 3 1 -dichloro- 91·94·1 l,l'·DichtorobenLidine 

----

5 

~ 
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APPENDIX IX -- GROUND-WAlER MONilORING LIS! 

Systeflatic thtM CAS RN C~n la.e 

(1, 1•-BiphenylJ-4,4'-dia•ine, l,J'·dt.etho~y- 119-90-4 J,l'·Oi.ethoxybentidine 

(1, l'·Biphenyl]-4,4'-dia•ine, 3,3•-di .. thyl- 119-93-7 3,3•-oi~thylbenzidine 

ll, 1'-BiphenytJ-4-a•ine 92-67-1. 4-A•inobiphenyl 

(1,1'-Biphenyt)-4,4'-dia•ine 92-87-5 lenr idine 

1,3-Butadiene, 1,1,2,3,4,4-hexechtoro- 87-68-3 Hexachlorobutadiene 

1,3-Butadiene, 2-chloro- 126-99-8 2-Chloro-1,3-butadiene 

1-Butane•ine, N·butyl·N·nitroso· 924-16-3 1-Mitroaodi-n·butylaMine 

2-Butanone 78-93-3 Methyl ethyl ketone 

2-Butene, 1,4-dichloro-, (E)- 110-57-6 trane-1,4-0ichtoro-2-butene 

Cadlliu. 7440-43-9 Cadlli._. (tout) 

Calcit.MI 7440-70-2 Calc h.- (total) 

Carbon dtautfide 75-15-0 Carbon disulfide 

Chr .. /ua 7440-47-3 Chro.iu. (total) 

Chrysene 218-01-9 Chryaene 

Cobalt 7440-48-4 Cobalt (tot•l> 

Copper 7440-50-8 Copper (tout) 

6 

7 



~~y 15. 1986 

APPENDIM IM ·· GROUND-WATER MONITORING liST 

Syste•etic Na..e CAS RN C~n MUte 

Cyanide 
57·12·5 Cyanide 

2,5-Cy~lohe~adiene-,,4-dione 
106·51·4 p·Benzoquinone 

" 
Cyc l ohexane, 1, 2, 3, 4. 5 ,6-heaachloro·' ( 1 ol. I 2 -c. 3 f. 4 of, 5 r' 6 ~). 319·84·6 olpllo·IHC 

Cyclohexane, 1,2,3,4,5,6-he~tachloro·, <1..C,2 p,slJIII,4 fJ,5,(,6fJ>· 319·85·7 beta-INC 

Cyc I ohexane, 1, 2, 3, 4, 5, 6· hexach l oro·, ( 1 o(' ,2 oi,].C ,4 ~· Sflll(, 6 f!J>- 319·86·8 delta-INC 

Cyclohexane, 1,2,3,4,5,6-he•achloro-, (1DC,2-t,3(J,4o(,5,t,6 fn- 58·89·9 ga ... ·IHC 

2-Cyclohexen-1-one, 3,5,5-tri•ethyl- 78·59·1 lsophorone 

1, 3 · Cyc l opentadi ene, 1·, 2, 3, 4, 5, 5 ·hexach I oro· 77·47·4 Hexachlorocyclopentadiene 

Dibenzle,hlanthracene 53·70·3 Oibenz(a,h)anthracene 

Dibenzo(b,e)(1,4ldioxin, 2,3,7,8-tetrachloro- 1746·01·6 2,3,7,8-Tetrachlorodibenzo-p·dioxin 

Hexa~hlorodibenzo·p-dioxins 

Penta~hlorodibenzo-p-dioxins 

Tetra~htorodibenzo-p-dioxina 

Dibenzo(b,def)chryaene 189·64·0 Diben1ola,hJpyrene 

Dibenzofuran 132·64·9 Diben1ofuren 

Hexachlorodibenzofurans 

7 

5? 
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APPENDIX IX -- GROUND-WATER MONITORING liST 

Systematic NaMe 

· .. 
2,7:3,6-Diaethanonaphth(2,3-b)oxirene, 1,4,5,6,9.9-heJlachloro·la, 

2, 2a, 3 ,6,6a, 7, 7a · octahydro·, ( h""', 2 j!>, 2• "'· 3 f> ,6 fJ·6• ol., 

7 f>J•o'>· 

2,7:3,6-0i•ethanonaphth(2,3·b)oxirene, 3,4,5,6,9,9·hexachloro·1a, 

2,2a,3,6,6a, 7, 7a-octahydro-, (h,,,2 ~.2• (i.3ott,6..C,6a ~· 

7 f:JJ•P'l. 

1,4:5,8-0i.ethanonaphthalene, 1,2,3,4,10,10-hjxachloro-1,4,4a,5,8, 

8a-hexahydro-, (1~.4~,4• ,.s~.a~.aap)-

1,4:5,8-0i.ethanonaphthalene, 1,2,3,4, 10, 10·hexachloro-1,4,4a,5,8, 

8a ·hexahydro· , ( 1 De, 4o(,4a,, 5 fJ• 8 fJ.Ba ~) · 

1,4-0ioJtane 

Ethanaaine, N-ethyi-N-n1troso-

Ethene•ine, N·.ethyl-N·nitroso· 

Ethane, 1,1-dichloro· 

Ethanel 1,t•-( .. thylenebis(oay)Jbis[2·chloro· 

Ethane, 1,1'-oaybis£2-chloro· 

Ethane, 1, 1, 1-trichloro-

Ethane, 1,1, 1,2-tetrachloro· 

8 

CAS RN COIMH)n Matte 

Pentachlorodibenzofurans 

Tetrachlorodibenzofurans 

60·57·1 Dieldrin 

72·20·8 Endrin 

309·00·2 Aldrin 

465·73·6 1 sodrin 

123·91·1 1,4-Dioxane 

55·18·5 N-Nitrosodiethyla•ine 

10595·95·6 N·Nitros~ethylethyl••ine 

75·34·3 1,1-Dtchloroethane 

111·91·1 lis(2·chloroethoay) .. th•ne 

111·44·4 lis(2·chloroethyl) ether 

71·55·6 1, 1,1-Trichloroeth•ne 

630·20·6 1,1,1,2-Tetrechloroethene 

9 
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APPENDIX IX · · GROUND-WAfER MONITORING liST 

SysteMatic Me~ CAS RN c~•·-

Ethane, 1,1,2-trichloro· 79·00·5 1, 1,2-Trichloroethane 

Ethane, 1,1,2,2· tetrachloro· 79-34·5 1, 1,2,2-letrechloroethane 

Ethane, 1,2-dibro-.o- 106-93·4' 1,2-Dibr~ethane 

Ethane, 1.2-dichloro· 107·06-2 1,2-0ichtoroethane 

Ethane, chloro- 75-00·3 Chloroethane 

Ethane, hexachloro· 67·72-1 Hexachloroethane 

Ethane, pentachloro- 76-01-7 Pentachloroethane 

1, 2 · E thanedh•ine, N, N·-dilwethyl · N 1 -2- pyr i dinyl · N 1 - (2· thienyl.ethyl)- 91-80- S Methapyrllene 

Ethanone, 1-phenyl- 98·86·2 Acetophenone 

Ethene, (2-chloroetho.~ty)· 110-75·8 2-Chloroethyl vinyl ether 

Ethene, 1,1-dichloro- 75·35·4 1, 1-Dichloroethylene 

Ethene, 1,2·djchloro·, (f)- 1S6·60-5 trans·1,2·0ichtoroethene 

Ethen1, chloro· 75·01·4 Vinyl chloride 

Ethene. tetrachtoro· 127-111-4 Tetrachloroethene 

Ethene, trichloro· 79-01·6 Tri chtoroethene 

Fluoranthene 206·44·0 f l uoranthene 

------------------· 

9 

jtJ 
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APPENDIX IX -- GROUND-WATER MONITORING LIST 

Systematic Na•e CAS RN C~nllla~te 

fluoride 16984-48-8 fluoride 

9H·Fiuorene 86-73-7 fluorene 

2-Hexanone 591-78-6. 2-He•anone 

Hydru.ine, 1,2-diphenyl- 1ZZ-66-7 1,2-Diphenylhydrazine 

lndeno(1,2,1·cd]pyrene 193-39-5 lndeno(1,2,3·cd)pyrene 

Iron 7439-89-6 Iron (toUt) 

lead 7439- 9Z -1 lead (total) 

Magnesiu• 7439-95-4 Magnesiu. (total) 

Manganese 7439-96-5 Manganese (total) 

Mercury 7439-97-6 Mercury (total) 

Methana•ine, N·Methyl·N·nitroso· 6Z-75-9 N·Nitroaodt .. thyla•ine 

Methane, br0110· 74-83-9 lro..ethane 

Methan,, bro.odichloro· 75-Z7-4 Bro.odichloro.ethane 

Methane, chloro· 74-87-3 ChlorotMthane 

Methane, dibra.o· 74-95-3 Dibr~thane 

Methane, dibro.ochloro- 1Z4·48-1 Chlorodibr~thane 

---------~----

10 
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APPENDIX IX -- GROUND-YATER MONITORING liST 

Syste1111atic Na•e 

Methane, dichloro-

Meth•ne, dichloroQiflu~~o-

Methane, iodo-

Methane, tetrachloro-

Methane, tribro.o-

Methane, trichloro-

Methane, trichlorofluoro-

Methanesulfonic acid, Methyl ester 

Methanethiol, trichloro-

4,7-Methano-1H-indene, 1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a
heKahydro-

4, 7-Methano-1H·indene, 1,4,5,6,7,8,8-heptachloro·]a,4,7,7a·tetra
hydro· 

2,5-rethano·2H·tndeno(1,2-bJoxirene, 2,3,4,5,6,7,7·heptachloro·1a, 
1b, 5, 5o,6,6o-he .. hydro-, (heM', 1b {>, 2cM', 5 ...C, 5o f>• 6 p, 6ati()-

6,9-Metheno-2,4,3-benzodioxathiepin, 6,7,8,9, 10,10-hexachloro-1,5, 
5a,6,9,9a·hexahydro-, 3-oxide, (3ol,5a f1,6Dt,96i,9a f'>· 

6,9 Metheno-2,4,3-benzodioxathiepln, 6,7,8,9, 10, 10·hexachloro·1,5, 
5a,6,9,9a-hexahydro-, 3-oxide, (3~,5.~,6 ~·9~,9a~)-

11 

CAS RN Ca..on Ma.e 

75-09-2 Oichloro.ethane 

75-71-8 Dichlorodifluor~thane 

74-88-4 I oda-ethane 

56-23-5 Carbon tetrachloride 

75-25-2 lribroao.ethane 

67-66-3 Chtorofor• 

75-69-4 Trichlora.onofluora.ethane 

66-27-3 Methyl .ethaneaulfonate 

75-70-7 Trtchloro.ethanethiol 

57-74-9 Chlordane 

76-44-8 Heptachlor 

1024-57-3 HeptAchlor epoxide 

959-98-8 Endoeulfan I 

33213-65-9 Endosul fan II 

j'{;._ 
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APPENDIX IX -- GROUNO-WA1ER MONITORING LIS1 

SysteMatic Na.e 

1,3,4-Metheno·ZH·cyclobuta(cd)pentalen-2-one, 1, 1a,3.3a,4,5,5,5a, 
5b,6-decachlorooctahydro· 

1, 2, 4 -Methenocyc Iapenta ~c,d] pentalene-5 ·carboKaldehyde, 2, 2a,l,l." 4· ,. , 
~.~~xach I orodecahydro-, (1 DC, 2 fi·l• f>.4 (i ,4a f-• 5 f, 6•1· 6b(J, 

Morphol ine, 4-nitroso-

1-NaphthalenaMine 

2-Naphthalena•ine 

Naphthalene 

Naphthalene, 2-chloro·· 

Naphthalene, 2-aethyl-

1,4-Naphthalenedione 

Naphtho(1,2,J,4-def)chrysene 

Nickel 

Osmh.111! 

Oxirane 

2-Pentanone, 4-•ethyl-

Phenanthrene 

12 

CAS RN C~n laM 

143-50-0 ICepone 

7421-93-4 Endrin aldehyde 

59-89-2 N-Nitroaoaorpholine 

134-32-7 1-tlaphthyla•ine 

91-59-8 2-Naphthyla•ine 

91-20-3 Naphthalene 

91-58-7 2-Chloronaphthalene 

91-57-6 Z·Methylnaphthalene 

130-15-4 1,4-laphthoquinone 

192-65-4 Dibenzo(a,e)pyrene 

7440-02-0 Nickel (total) 

7440-04-2 Os•i~ (total) 

75-21-8 Ethylene oxide 

108-10-1 4·Methyl-2-pent•none 

85-01-8 Phen•nthrene 

/0 
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APPEND 1M IM -- GROUNO-WAIER MONITORING LIST 

Syste•atic Na.e 
CAS RN C.-on I.-e 

Phenol 
108-95-2 Phenol 

Phenol. 2·(1-aethyl~ropyl)-4,6-dinitro-
88-85-7 2-aec·lutyl-4,6-dinitrophenot 

,. 

Phenol, 2-chloro-
95-57-8 2-Chlorophenol 

Phenol, 2-.ethyl-
95-48-7 ortho-Cresol 

Phenol, 2-.ethyl-4,6-dinitro- 514-52-1 4,6-0initro·o-cresol 

Phenol, 2-nitro· 
88-75-5 2-Nitrophenol 

Phenol, 2,2'·•ethylenebis[3,4,6·trichloro- 70-30-4 He~t•chtorophene 

Phenol, 2,3,4,6-tetrachloro· 58-90-2 2,3,4,6-letrechlorophenol 

Phenol, 2,4-dichloro· 
120-83-2 2.4-0ichlorophenol 

Phenol, 2,4-diaethyl· 
105-67-9 2,4-ot .. thylphenot 

Phenol, 2,4-di•ethyl· 
105-67-9 2,4-oi .. thytphenol 

Phenol, 2,4·dtnitro· 
51-28-5 2,4-Dinitrophenol 

Phenotf, 2,4,5-trichloro· 
95-95-4 2,4,S·Trichlorophenol 

Phenol, 2,4,6·trichloro· 
88-06-2 2,4,6-lrichlorophenol 

Phenol, 2,6-dichloro· 
87-65-0 2,6-0ichlorophenol 

Phenol, 4·chtoro·l·•ethyl· 
59-50-7 p-Chloro·•·creaol 

n 

/~ 
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APPENDIX IX ··'GROUND-WATER MONITORING LIST 

SysteMatic IIIIIH 

Phenol, 4·.ethyl· 

Phenol, 4-nitro-

" 
Phenol, pentachloro· 

Phosphorodithioic acid, 0,0-dtethyl 5· ((ethylthio) .. thyll ester 

Phosphorodlthloic acid, 0,0-diethyl 5·(2-(ethylthlo)ethyl] ester 

Phosphorothloic acid, 0-(4- ((di•ethylaMino)lulfonyllphenylJ 

0,0-dl•ethyl ester 

Phosphorothioic acid, 0,0-diethyl 0-(4-nitrophenyl) ester 

Phosphorothioic acid, O,O·diethyl O·pyrazinyl eater 

Phosphorothioic acid, 0,0-di.ethyl 0·(4-nitrophenyl) ester 

Piperidine, 1-nitroso-

Potassh• 

1-Pro••n .. lne, M·nltroso-N-propyl-

Propane. 1,2-dlbr~-3-chloro· 

Propene, 1,2-dichloro· 

Propane, 1,2,3-trichloro· 

14 

CAS RN 

106·44·5 

100·02·7 

87·86·5 

298·02·2 

298·04·4 

52·85-7 

56·38·2 

297·97· 2 

298·00·0 

100·75·4 

7440·09·7 

621·64·7 

96·12·8 

78·87·5 

96·18·4 

C.-on M.-e 

para-Cresol 

4-Mitrophenol 

Pentachlorophenol 

Phorate 

01 sui foton 

faiiphur 

P1rathlon 

0,0-Diethyl 0-2-pyrazinyl phoaphoroth· 
ioate 

Methyl parathion 

N-Mitro•opiperidine 

Pot•••l~ (total) 

Di·n·propylnitros .. ine 

1,2-Dibra.o·l·chloropropone 

1,2-0ichloropropene 

1,2,3-Trichloroprop•ne 

!.S--
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APPENDIX IX ·· GROUNO·~ATER MONITORING LIST 

Syste•etic Ne.e CAS RN C~n Na11e 

Propane, 2,2 1 ·o~ybis(1·chloro· 108·60·1 Bis(2·chloroisopropyl) ether 

Propanedinltrile 109·77·] Nalononi tri le 

Propanenitrlle 107·12·0' Ethyl cyanide 

Propanenitrile, 3-chloro· 542· 76· 7 3-Chloropropionitrile 

Propanoic acid, 2-<2,4,5-trichlorophenoxy)· 9]· 72· 1 Si tveJt 

1-Propanol, 2,3-dibro.o-, phosphate (3:1) 126·72·7 Tria(2,3-dibro.opropyl) phosphate 

1-Propanol, 2-•ethyl· 78·8]·1 Isobutyl alcohol 

2-Propanone 67·64·1 Acetone 

2-Propenal 107·02·8 Acrolein 

1-Propene, 1,1,2,3,3,3-hexachloro· 1888·71·7 Hexachloropropene 

1-Propene, 1,3-dichloro·, (E)· 10061·02·6 trana-1,3-0ichloropropene 

1-Propene, 1,3-dichloro·, (l)- 10061·01·5 cia-1,3-Dichloropropene 

1-Pro~ne, 3-chloro· 107·05· 1 3-Chloropropene 

2-Propenenitrile, 2-.ethyt· 126·98·7 Meth•crytonitrlle 

2-Propenenitrite 107·13·1 Acrylonitrile 

2-Propenoic acid, 2-•ethyl·. ethyl ester 97·6]·2 Ethyl Meth•cryl•te 

15 

/{; 
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APPENDIX IX -- GROUND-WATER MONITORING LIST 

Syste•atic N••• 

2-Propenoic acid, 2-•ethyl·, aethyl ester 

2-Propen-1-ol 

2-Propyn-1-ol 

Pyrene 

Pyridine 

Pyridine, 2-•ethyl-

Pyrrol idine, 1-nitroso· 

Seleni..-

Silver 

Sodiu. 

Sulfide 

Su l furous ac ld, 2 · ch t oroethy I 2- [It · ( 1, 1 -d i •e.t hyl ethyl )phenoxy) · 1 · 
~thylathyt eater 

Thall ;l,. 

Thiodiphoaphortc acid ( ((HO>:z. P($)).;2...0), tetraethyl ester 

Tin 

16 

CAS IN 

80-62-6 

107-18-6 

107-19-7 • 

129-00-0 

110-86-1 

109-06-8 

910-55-2 

7782-49-2 

7440-22-4 

7440-21-5 

18496-25-8 

140-57-8 

7440-28-0 

1689-24-5 

7440-11-5 

c~nN ... 

Methyl ~thacrylate 

Allyl alcohol 

2-Propyn-1-ol 

Pyrene 

Pyridine 

2 ·PI col ine 

N·Nitrosopyrrolidine 

Seleniu. (total) 

Silver (total) 

Sodiu. (total) 

Sui tide 

Ar•tte, 

Thaltlu. (total) 

Tetraathyldithlopyrophosphate 

Ttn (total) 

11 
' 
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APPENDIX G 

ENSECO DATA PACKAGE 

[ffi ~ ~ ~ ~ Wl~ f[JI 
NOV 3 0 1992 l1l) 

QUAu" <wu ... , .. o_ ~tCHON 
ENVIRONMENTAL SCIENCES DIV. 

Data in this appendix is in the same order in which it normally appears in an actual report. 



Enseco Incorporated 

~Enseco 
A Coming Company 



ANALYTICAL RAW DATA 

(Long Form) 

for 

(C. \ieM N'o.me :c~r+.J Here) 

000001 

ENSECO- RMAL NO. (?rojed Nu,ber <26&~n~oC If ere) 

QUJ.\u \ l rw,_n ... "' '" '-' ..... ""'L.i...l ION 

EMIJIRONMENTAL SCIENCES DIIJ. 



·000002 

The enclosed LONG FORM raw data package is arranged in the order in which 
the initial calibration curve, internal quality control samples (DCS/SCS), and 
the samples for this project were analyzed. The data is organized by 
instrument (alphabetically) then by date (chronologically) when applicable. 

GC/MS: 

I. Initial Calibration 
A. Tuning data (summary, bar graph spectrum, mass listing) 
B. Initial calibration summary (response factors, %RSDs), 

diagnostic report, quantitation summary, chromatograms (RIC) 

II. Sample Data 
A. Preparation logs, logbook pages, internal standard area checks 
B. Tuning data (summary, bar graph spectrum, mass listing) 
C. Continuing calibration summary (response factors, %RSDs, %Ds), 

diagnostic report, quantitation summary, chromatograms (RIC) 
D. Sample raw data, duplicate control samples raw data, single 

control sample raw data* 

* For GC/MS, raw data includes the summary sheet, diagnostic report, 
quantitation summary, chromatograms (RIC), spectra, TIC report and library 
searches (when applicable). 

I. Initial Calibration Data 
A. Initial calibration summary, analysis report and chromatograms 

for each column. 

II. Sample Data 
A. Logbook pages, preparation logs (where applicable) 
C. Bracketing continuing calibration standards (where applicable) 
D. Sample raw data, duplicate control samples raw data, single 

control sample raw data** 
E. Bracketing continuing calibration standards (where applicable) 

** For GC, raw data includes the analysis report and chromatograms for each 
column. 

Inorganic Raw Data 

I. Metals Raw Data 
A. Preparation logs 
B. GFAA and/or CVAA data (includes analysis benchsheets listing all 

calibration, samples, duplicate control samples, single control 
sample) 

C. ICP data (includes computer printouts listing all calibration, 
samples, duplicate control samples, single control sample) 

II. Wet Chemistry Raw Data 
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GC/MS VOA 

METHOD/TEST -..l..Bx~lf~D::..__ __ _ 
INSTRUMENT __,_t __ 

I INITIAL CALIBRATION DATE Q(Q\ \5\crQ< 



BROMOFLUDRDBENZENE 

Tuning ReDort 
06/15792 21:34:00 + 3:32 
_Instrument: I50F 
Case Number: 

mlz Intensity % RA 

50 771. 26. 6 
75 1726. 59.6 
95 2696. 100.0 
96 205. 7. 1 

173 0. 0.0 
174 2024. 69. 9 
175 167. 5.8 
176 1952. 67. 4 
177 130. 4. 5 

, .. 

Data: F0607 * 212 
Cali: 15JUN92F * 3 
Analyst: 
Laboratory: 

Ion Abundance Criteria 
Min % Max ::t. Mass 

15. 0 40.0 95 
30.0 60.0 95 

100.0 
5. 0 9. 0 95 

2.0 174 
50.0 95 
5.0 9.0 174 

95.0 101. 0 174 
5. 0 9. 0 176 

. 000005 
Base m/z: 95 
RIC: 15584. 
Acct. No.: 
Contract: 

Actual Status 

26. 6 PASS 
59. 6 PASS 

100.0 PASS 
7. 1 . PASS 
0.0 PASS 

69.9 PASS 
8.3 PASS 

96. 4 PASS 
6. 7 PASS 



Mass List Data: F0607 II 212 
06/15/92 21:34:00 + 3:32 Ca 1 i: 15JUN92F II 3 
Sam~ 1 e: 50 NG BFB 
Cond s. : 

37 0.00 0. Minima Min lnten: 0. 
219 Maxima II 0 

Mass /. RA In ten. 

37? B. B7 257. 
38? 7.35 213. 
39? 3.00 B7. 
40? 7.04 204. 
49?F 6.08 176. 
50?F. 26.62 771. 
51? B. 84 256. 
57? 4. 70 136. 
61? 5.90 171. 
62? 6.46 187. 
63? 4.32 125. 
68? 13.40 388. 
69 34. 53 1000. 
73 fl' 5. 28 153. 
74 F 21. 34 618. 
75 F 59.60 1726. 
76 4.35 126. 
79 3. 56 103. 
81 3.49 101. 
87 3.97 115. 
88 3. 69 107. 
92 2.80 81. 
93 5. 90 171. 
94 11. 67 338. 
95 100. 00 2896. 
96 7.08 205. 

100 3. 14 91. 
131 8.36 242. 
174 69.89 2024. 
175 5. 77 167. 
176 67.40 1952. 
177 4.49 130. 
219 8. 56 248. 



,... 
0 
0 
0 
0 
0 

100.0 

50.0 

M/Z 

37 

40 

MASS SPECTRUM 
06/15/92 21:34:00 + 3:32 
SAMPLE: 50 HG BFB 
COHOS.: 
TEMP: 105 DEG. C 

95 

75 

69 

50 

. 

I I II 
8

11 
I 

60 80 

1f0 
. I 

100 

131 

' , I 

120 140 

DATA: F0607 #212 
CALI: 1SJUH92F #3 

174 

' I I 
160 180 

'' I 

BASE M/2: 95 
RIC: 15584. 

219 

200 220 

2896. 
0. 



CX) 
0 
0 
0 
0 
0 

100.0 

RIC 

RIC 
06115192 21:34:00 
SAMPLE: 50 NG BFB 
COHOS.: 

DATA: F0607 #210 
CALI: 15JUN92F #3 

SCANS 1 TO 360 

RANGE: G 1, 360 LABEL: N e, 4.0 QUAN: A e, 1.0 J 0 BASE: U 20, 3 
211 

182 

148 
" 

172 193 
234 248 267 289 309 327 

50 
0:50 

180 
1:40 

150 
2:38 

288 
3:28 

250 
4:10 

388 
5:88 

21312. 

353 

350 SCAH 
5:50 . TIME 
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Enseco GC/MS 

VOA CALIBRATION CHECK 

INITIAL CALIBRATION 20 UG/L VOAF0610 06/15/92 23:4B:OO 
!NITIAL CALIBRATION 50 UG/L VOAF060B 06/15/92 21:4B:OO 
INITIAL CALIBRATION 100 UG/L VOAF0611 06/16/92 0:19:00 

. INITIAL CALIBRATION 150 UG/L VOAF0612 06/16/92 0:51:00 
INITIAL CALIBRATION 200 UG/L VOAF0609 06/15/92 22:4B:OO 

Initial Calibration Continuing Calibration 
Library Response Factor 7. RSD Response Factor 7. Diff 

Entry Compound Avg Min Max Min Max 
================================================================================ 
Vl 94 VOlt CIS-1. 2-DICHLOR L 7Bl 6. 3 
Vl 99 V013 TETRAHYDROFURAN 0. 3B8 17. 4 
Vl 20 VOOl DICHLORODIFLUOR 0.690 20. 5 
V1 10 COlO CHLOROMETHANE 0.832 0. 300 18. 0 

_v1 25 C020 VINYL CHLORIDE L 088 12.8 30.0 
VI 15 COI5 BROMOMETHANE 1. 194 II. 7 
VI 35 C025 CHLOROETHANE 0.835 9.8 
VI 70 VOQ7 TRICHLOROFLUORO 3.633 20. 7 
VI 80 C045 L 1-DICHLOROETH L 464 13. 7 30. 0 
VI 105 V015 TRICHLORO-TRIFL 1. 4B2 16.0 
VI 65 C040 CARBON DISULFID 3. 313 15.6 
VI 50 C035 ACETONE 0. 353 26. 6 
V1 45 C030 ~1ETHYLENE CHLOR 1. 737 9. 3 
V1 95 V012 TRANS-!. 2-DICHL 1. 410 B. 5 
V1 98 C110 2-BUTANONE 0.099 17.7 
V1 90 C0 50 L 1-DICHLOROETH 2.834 0. 300 5. 9 
V2 25 C125 VINYL ACETATE 0.618 7. 3 
V1 100 C060 CHLOROFORN 3.800 4. 7 30.0 
V2 15 c 11 5 1, 1. 1-TRICHLORO 0.733 13. 4 
V2 20 Cl20 CARBONTETRACHLO 0. 707 B. 4 
V2 60 C165 BENZENE 0.990 9. 4 
V1 110 C065 t. 2-DICHLOROETH 2.923 7. 5 
V2 45 C150 TRICHLOROETHENE 0. 504 11. 2 
V2 35 C140 t. 2-DICHLOROPRO 0. 430 9.6 30.0 
Vl 130 V019 1,4-DIOXANE 0. 014 22.0 . V2 30 C130 BROMODICHLOROME 0.759 10. 3 
/2 75 V023 2-CHLOROETHYL V 0.095 112.3 
V2 40 C143 CIS- t. 3-D I CHLOR 0. 568 5. 2 
V3 10 C205 4-METHYL-2-PENT 0.466 17.6 
V3 35 C230 TOLUENE 0.896 10.0 30.0 
V2 65 C172 TRANS-!. 3-DICHL 0. 491 7.8 
V2 55 C160 t. 1. 2-TRICHLORO 0. 329 8. 0 
V3 20 C220 TETRACHLOROETHE 0.485 11. 8 
V3 15 C210 2-HEXANONE 0.268 16. 9 
V2 50 Cl55 DIBROMOCHLOROME 0.603 4.2 
V2 70 V022 1. 2-DI BROMOETHA 0.439 12. 0 
V3 40 C235 CHLOROBENZENE 1. 052 0.300 B. 5 
V3 50 C240 ETHYLBENZENE 0.497 B. 7 30. 0 
V3 75 V032 11+P XYLENES 0.871 8.3 
V3 60 V029 0-XYLENE 0. 523 10.6 
V3 55 C245 STYRENE 1.072 6. 8 
V2 BO Cl80 BROMOFORM 0.459 0.250 8.3 
V3 25 C225 1, 1,2,2-TETRACH 0.799 0.300 11. 3 
V3 80 V035 M-DICHLOROBENZE 1. 012 10.8 
V3 90 V037 P-DICHLDROBENZE 1. 066 9. 5 
V3 85 V036 0-DICHLOROBENZE 0. 976 12. 5 
VI 32 V003 DICHLOROFLUOROM 2.271 24. 5 
VI 63 TERT-BUTYL METHYL ET 2.200 13. I 
VI 102 V009 HEXANE 1. 930 14. 9 
V1 115 V016 DIBROMOMETHANE 1. 707 10. 3 
V1 40 V004 IDDOMETHANE 3.067 19. 1 
V1 60 V006 ACRYLONITRILE 0. 282 10. 7 . VI 55 V005 ACROLEIN 0. 192 16.8 
V2 90 V025 1. 2, 3-TRICHLORO 0.381 12. 5 

·v3 30 V026 T-1,4-DICHLORO- 0. 186 10.6 
V3 38 V027 ETHYL METHACRYL 0.481 10.9 
V3 2 CS05 TOLUENE-DB 1. 224 13. 5 
V3 3 CSIO BROMOFLUOROBENZ 0.794 12.4 
VI 2 CSI5 1. 2-DICHLOROETH 2. 526 10. 9 



·oooo1o 
Enseco GC/MS 

VOA CALIBRATION CHECK 

1NITJAL CALJilRATION 20 UG/L VOAF0610 06/15/92 23:48:00 
NITJAL CALIBRATION 50 UG/L VOAF0608 06/15/92 21:48:00 

.NITJAL CALIBRATION 100 UG/L VOAF0611 06/16/92 0:19:00 
INITIAL CALIBRATION 150 UG/L VOAF0612 06/16/92 0:51:00 
INITIAL CALIBRATION 200 UG/L VOAF0609 06/15/92 22:48:00 

VOAF0610 VOAF0608 VOAF0611 VOAF0612 VOAF0609 
Lib II Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF 
================================================================================ 
VI 94 20, 1. 837 50, 1. 658 100, 1. 714 150, 1. 751 200, 1. 944 
V1 99 20, 0. 479 50, 0. 375 100, 0.290 150, 0.396 200, 0.398 
VI 20 20, 0. 701 50, 0. 629 100, 0. 501 150, 0. 733 200, 0.886 
V1 10 20, 0. 606 50, 0. 911 100, 0.782 150, 0. 859 200. 1. 002 
V1 25 20, 0. 972 50, 1. 147 100, 0. 951 150, 1. 077 200, 1. 293 
VI 15 20, 1. 097 50, 1. 210 1QO, 1. 048 150, 1. 204 200, 1. 410 
V1 35 20. 0. 792 50, 0. 895 100, 0. 722 150, 0. 836 200, 0.928 
V1 70 20, 4. 269 50, 2. 719 100, 2.973 150, 3. 837 200, 4.368 
V1 80 20, 1. 436 50, 1. 302 100, 1. 273 150, 1. 542 200, 1. 767 
V1 105 20, 1. 501 50, 1. 509 100, 1. 119 150, 1. 496 200, 1. 784 
V1 65 20, 3. 349 5o, 2. 838 too, 2.821 150, 3. 495 200, 4. 062 
V1 50 20, 0. 490 50, 0.385 100, 0.258 150, 0. 273 . 200, 0.360 
V1 45 20, 1. 974 50, 1. 745 100, 1. 550 150, 1. 630 200, 1.786 
V1 95 20, 1. 577 50, 1. 389 100, 1. 288 150, 1. 314 200, 1. 483 
VI 98 20, 0. 129 50, 0. 090 100, 0. 088 150, 0. 088 200, 0. 102 
V1 90 20, 3. 040 50, 2. 774 100, 2.645 150, 2. 733 200, 2.979 
V2 25 20, 0. 670 50, 0. 622 100, 0. 554 150, 0. 598 200, 0.647 
V1 100 20, 3. 842 50, 3. 791 100, 3. 585 150, 3. 710 200, 4.072 
V2 15 20, 0.902 50, 0. 704 too, 0. 654 150, 0. 679 200, 0. 728 
V2 20 20, 0. 795 50, 0. 687 100, 0.637 150, 0. 684 200, 0. 730 
V2 60 20, 1. 136 50, 0. 989. 100, 0.889 150, 0. 937 200, 0.999 
V1 110 20, 2. 964 50. 2. 763 100, 2. 728 150, 2. 884 200, 3.276 
V2 45 20, 0.601 50, 0. 499 100, 0. 453 150, 0. 480 200, 0.489 
V2 35 20, 0. 499 50, 0. 434 100, 0.395 150, 0. 409 200, 0.412 
V1 130 400, 0. 018 1000, 0.017 2000, 0. 011 3000, 0.014 4000, 0.012 
V2 30 20, 0. 888 50, 0. 727 100, 0.684 150, 0. 728 200, 0. 767 
V2 75 20, 0. 200 50, 0. 222 100, 0.037 150, 0. 011 200, 0.006 
/2 40 32, 0. 608 81. 0. 554 162, 0. 534 243, 0. 554 324, 0. 588 
v3 10 20, 0. 603 50, 0. 443 100, 0. 406 150, 0. 404 200, 0. 476 

.V3 35 20, 1. 035 50, 0. 834 100, 0.831 150, 0. 844 200, 0. 938 
V2 65 8, 0. 502 19, 0.459 38, 0.448 57, 0. 504 76, 0. 543 
V2 55 20, 0. 354 50, 0. 322 100, 0.294 150, 0. 318 200, 0.3:56 
V3 20 20, 0. 580 50, 0. 448 100, 0.476 150, 0. 433 200, 0.486 
V3 15 20, 0.333 50, 0.251 100, 0.225 150, 0. 236 200, 0.297 
V2 50 20, 0. 629 50, 0. 581 100, 0. 572 150, 0.606 200, 0.625 
V2 70 40, 0. 4:i7 100, 0. 431 200. 0. 355 300, 0. 498 400, 0.4:5:5 
V3 40 20, 1. 160 :;o, 0. 970 100, 1. 000 150, 0. 990 200, 1. 138 
V3 50 20, 0. 546 50, 0. 471 100, 0. 462 150, 0. 463 200, 0. 541 
V3 75 20, 0. 958 50, 0. 813 100, 0.843 150, 0. 804 200, 0.939 
V3 60 20. 0. 611 :;o, 0. 477 100, 0.490 150, 0.493 200, 0. :542 
V3 55 20, 1. 160 5o, 1. 003 100, 1. 028 150, 1. 028 200, 1. 140 
V2 80 20, 0. 495 50, 0. 453 100, 0. 409 150, 0. 440 200, 0.499 
V3 25 20, 0.935 5o, 0. 764 100, 0.719 150, 0.733 200, 0.842 
V3 80 20, 1. 1 52 5o, 0.918 100, 0.998 150, 0. 900 200, 1. 091 
V3 90 20, 1. 209 50, 0.948 100, 1. 033 150, 1. 018 200, 1. 121 
V3 85 20, 1. 162 50, 0.884 100, 0.960 1 5o, 0. 857 200, 1. 016 
VI 32 20, 2.603 50, 1. 992 100, 1. 426 150, 2. 558 200, 2. 774 
V1 63 20, 2.446 50, 2. 283 100, 1. 838 150, 2. 476 200, 1. 959 
VI 102 20, 2. 305 50, 1. 853 100, 1. 549 150, 2. 108 200, 1.835 
V1 115 20, 1. 854 50, 1. 717 100, 1. 480 150, 1. 896 200, 1. 590 
V1 40 40, 2. 994 100, 2. 759 200, 2. 318 300, 3. 829 400, 3. 437 
VI 60 80, 0. 283 200, 0.302 400, 0.232 600, 0. 309 BOO, 0. 283 
VI 55 100, 0.206 250, 0. 188 500, 0. 138 750, 0. 218 1000, 0. 211 
V2 90 20, 0. 428 50, 0. 381 100, 0. 304 150, 0. 412 200, 0.380 
V3 30 20, 0. 195 50, 0. 183 100, 0. 154 150, 0.206 200, 0. 192 
V3 38 40, 0. 530 100, 0. 467 200, 0.399 300, 0. 521 400, 0.486 
V3 2 20. 1. 432 50, 1. 095 100, 1. 126 150, 1. 373 200, 1. 092 
V3 3 20, 0.925 50, 0.735 100, 0.735 150, 0. 874 200, 0. 703 
VI 2 20, 2. 670 50, 2.296 100, 2.339 150, 2. 943 200, 2.382 



Name List: HEDR1 
File Name: F0608 

( 11Format: VOACLP 
( 31Sample JD: VSTD050 
( 51Matrix: 
("71Fraction: VOA 
( 101Analyst: EG 
!121Purge Volume: NA 
( 14lExtract Volume: NA 
( 16l5ample Amount: NA 
(191Run Factor: NA 

6/15/92 21:48:03 
Acquisition started 

Entry ll i of 1 

( 21Case: STDF 
( 4lLevel: 
( 61Lab Sample JD: V6327 
( 81Type: CAL 
( 11 IQuan List Units: UG/L 
!13lExtract Dilution: NA 
( 15lExtract Vol. Used: NA 
( 17lPercent Moisture: NA 
(20lSURROGATE VOLUME:: NA 

000011 

Acquire Run 3:F0608 
_06/15/92 21:48:00 + 0:00 Free sectors: 11145 

Starting 
Scan: 0 of 1464 

Sample: CLP,STDF ,,VSTD050, , ,V6327,VOA.CAL, 
Conds.: UG/L -~tNA -~t100Y./NA *<NA/NA l/NA NA M 
Formula: NANA Instrument: J50F 
Submitted' by: RMAL Analyst: EG 

Weight: 0. 000 
Acct. No: VOACLP 

GC Desc.": VN 
*** GC not ready and being equilibrated *** 

Elapsed time : 
Seq. Temp Rate Time !minutes> 
ll !DegCI !Cimini period total 
1 -20--18 2. 0 1.0 1.0 
2 -18-102 7.0 17.1 18.1 
3 102-202 30.3 3.3 21.4 

·Valve A : closed Valve B : closed 

InJector A 
GC oven : 
Transfer-! ine: 
Jon source 

220 
68 

203 
182 

*** Instrument parameters *** 
Post acquisition state -:> Filament : Off Multiplier 

MODE: EJ (+) Centroid + Temp .:.. Sequence: VO ( 1 time window. 

1 
Number of cycles: 

Sequen~e Window ll 
1 

0.0 Min 

Deg c 
Deg c 
Deg c 
Deg c 

i 
Off 

Scan descriptor: 
Total scan time: 

Filament is ON 
Multiplier is ON 

VO Mass intervals: 
1. 000 s 

1 Positive ion mode. 
Master rate: 8 

MPW: 
Jnt ll 

1 

3 MFW: 70 
Lo mass 

36. 511 

MA: 50 
Hi mass 
300. 590 

TH: 1 
Time 

1. 000 

Calibration table: 

Interface number 
Instrument type 
Full scale mass 
Zero scale mass 
Intensity/ion 
Peak width 

3: 15JUN92F 

0 

Offset at low mass 
Offset at high mass 
Voltage settling time!msl 

G 
1170 

1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

Current instrument parameters. 
Positive ion mode 

Resolution (high) 123.00 
Resolution (low) 125.00 
Quad offset -2.00 
Quad programming -1.00 
Lens offset -30.00 
Lens programming 0.00 
Ext offset -4.00 
Ext programming 0.00 
Collector 30.00 
Ion offset 4.00 

BL: 0 

Negative ion mode 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00 



PROCEDURE TCA DIAGNOSTIC REPORT 6/15/92 22:20:15 
DATA FILE F0608 
REFERENCE 11 TABLE 
NAME LIST: LLNL INITIALIZATION OPTION: 

REPORT: I SOl 
2 PROCESSING OPTION: 3 000012 

STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - LIST NAMES - > 
PROC USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 

1 1 1 0 11 11 4 95 1S01/TC01 
1 1 1 0 11 10 4 33 1S02/TC02 
1 1 1 0 4 4 1 51 1S03/TC03 
3 3 1 0 13 13 1 60 1S04/TC04 
3 3 1 0 13 12 1 117 1S05/TC05 
3 3 1 0 7 7 1 53 IS06/TC06 
1 1 1 0 11 11 2 57 1S07/TC07 
1 1 1 0 4 4 4 8 1508/TCOB 

63 COMPOUNDS PROCESSED, 61 FOUND 

< COMPOUND >< ------------ SEARCH ------------ >< SAT >< ------ CHRO ------- > 
NO LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 

1 V1 1 -464 465 465 1 993 128 465 1 
2 Vl r~· 20 -71 70 70 2 997 85 70 1 
3 Vl 10 -86 85 83 -2 1 996 50 83 1 
4 Vl 25 -103 102 102 1 996 62 102 1 
5 Vl 15 -143 142 143 1 1 991 94 143 1 
6 V1 35 -162 162 163 1 1 984 64 163 1 
7 V1 70 -197 197 197 1 994 101 197 1 
8 Vl 32 -209 209 209 1 924 67 209 1 
9 Vl 80 -257 257 257 1 991 96 257 1 

10 V1 65 -260 260 261 1 1 985 76 261 1 
11 Vl 55 -260 260 261 1 2 999 56 261 1 
12 V1 38 -261 261 

992 
45 261 1 

13 Vi 40 -263 263 263 1 142 263 1 
14 Vl 105 -271 271 271 1 998 151 271 1 
15 Vl 50 -285 285 285 1 1000 43 285 1 
16 V1 45 -320 320 320 1 986 84 320 1 
17 Vl 95 -345 345 345 1 991 96 345 1 
18 Vl 60 -354 354 354 2 997 53 354 1 
19 Vl 63 -356 356 356 1 999 73 356 1 
20 V1 102 -375 375 376 1 2 999 57 376 1 
21 Vl 90 -387 387 387 1 996 63 387 1 
22 V2 25 -409 409 409 1 984 43 409 1 
23 Vl 94 -445 445 445 1 985 96 445 1 
24 Vl 98 -458 458 458 1 994 72 458 1 
25 V2 1 -566 567 567 1 998 114 567 1 
26 V3 1 -844 845 845 1 994 117 845 1 
27 Vl 99 -471 471 472 1 1 973 42 472 1 
28 Vl 100 -482 482 481 -1 1 997 83 481 1 
29 V2 15 -484 484 484 1 995 97 484 1 
30 V2 20 -498 498 498 1 1000 117 498 1 
31 V2 60 -518 518 518 1 980 78 518 1 
32 Vl 2 -519 519 519 1 978 65 519 1 
33 Vl 110 -526 526 526 1 979 62 526 1 
34 V2 45 -583 583 583 1 991 130 582 -1 1 
35 V2 35 -602 602 602 1 985 63 602 1 
36 Vl 115 -613 613 613 1 992 174 613 1 
37 Vl 130 -629 629 626 -3 1 993 88 626 1 
38 V2 30 :-636 636 636 1 993 83 636 1 
39 V2 75 -674 674 675 1 1 996 63 675 1 
40 V2 40 -679 679 680 1 1 994 75 680 1 
41 V3 2 -700 700 700 1 981 98 700 1 
42 V3 10 -704 704 43 704 1 
43 V3 35 -706 706 706 1 988 92 706 1 
44 V2 65 -739 739 739 1 996 75 739 1 
45 V2 55 -755 755 755 1 951 97 754 -1 1 
46 V3 20 -757 757 757 1 960 164 757 1 
47 V3 38 -758 759 758 -1 1 986 41 758 

-i 
1 

48 V2 50 -789 789 790 1 1 987 129 789 1 
49 V3 15 -789 789 789 1 971 43 790 1 1 
50 V2 70 -793 793 793 1 969 107 793 1 
51 V3 40 -847 847 847 1 984 112 847 1 
52 V3 50 -865 865 865 1 990 106 865 1 
53 V3 75 -878 878 878 2 993 106 878 1 
54 V3 60 -919 919 919 1 995 106 919 1 
55 V3 55 -923 923 922 -1 1 990 104 922 1 
56 V2 so .-937 937 937 1 992 173 937 1 
57 V3 3 -976 976 976 1 990 95 976 1 
58 V2 90 -1002- 1002 1003 1 1 991 75 1002 -1 1 
59 V3 25 -1005 1005 1005 1 981 83 1005 1 
60 V3 30 -1011 1011 1011 1 987 53 1011 1 
61 V3 80 -1096 1096 1096 2 987 146 1096 1 
62 V3 90 -1107 1107 1107 2 987 146 1107 1 
A:-1 V:-1 A~ -11.~A 1 1 ~A 1 1 :1A 1 · ·qRA 14A 11 ~ ... 1 



-. 

Jon 
Rod 

programming 1.00 
polarity Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer zero 

0.00 
Normal 

1279. 
750. 

10 A-7 
128. 0 

Analyzer Fore Pressure ........... : 0.025 Torr 
Separator/Source Pressure . . . . . . . . . 0. 361 Torr 

6/15/92 22:18:43 
ACQUISITION COMPLETED 
Scans 1 to 1464 Centroid 

Mode Scans 
Centroid 1464 

,,. 

Sees Out of 
1. 4 1464. 0 

Y. 
0. 1 

Peaks per scan per sec 
22681. 15. 15. 

000013 



~ 
.-1 
0 
0 
0 
0 

100.0 ~-

. 

RIC . 

. 

RIC DATA: F0608 14 SCAHS 1 TO 1464 
06/15/92 21:48:00 CALI: 15JUH92F 13 
SAMPLE: CLP,STOF ,,UST0050 , , ,U6327,UOA,CAL , 
COHOS.: UG/L *HA *1007./HA *<HA/HA )/HA HAM 
RAHGE: G 1,1464 LABEL: H B, 4.B QUAH: A a, 1.0 J 0 BASE: U 20, 3 757 

263 

197 

I~ I 
3f)J~t~j'l 

I 
2013 
3:20 

320 

! ~ 
400 
6:40 

519 

582 

vv 

I 

I 

600 
10:00 

705 

846 

\ ··-
I 

800 
1::!:20 

921 

10B4 

1000 
16:413 

1136 

ll[B l 

1200 
20:00 

1310 
• 

1419 
I 

140B 
23:20 

115712. 

SCAH 
TIME 

; 



DATA FROM FILE: F0608 SCAHS 800 TO 1400 ACQUIRED: 06115192 21:48:00 
CALI: F0608 13 

SAMPLE: CLP.STDF ,,VSTD050' ' ,V6327.VOA,CAL I 

COHOS.: UGIL *HA *100?.1HA *<HAtHA )IHA HAM 
; 800 ,l? ___ __.JI...--___ _L ____ L_ ___ _j 
13:20 100.0?. ( 78976.) 

"' TC CHLOROBEHZEHE-05 

15:00 TC 

TC 

'"' -{:: CS10 BR01DFLUOROBEN2EHE 
16:40 TC 

18:213 C TC 
1100 j- TC 

~==============------------TC 

1200 -
20:00 

f? 

13130 -
21:40 

1)-~~ -

0 
0 
0 
0 
l
'-i1 



RMAL OUANTITATION SUMMARY FILE: F0608 000016 COMPOUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
NO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 Vl# 1 CIOl BROMOCHLOROMETHANE 128 465 1 22485. 1.000 50.000 
2 V2# 1 CliO 1,4-DIFLUOROBENZENE 114 567 2 110108. I. 000 50.000 
3 V3# 1 CI20 CHLOROBENZENE-D5 117 845 3 80565. 1. 000 50. 000 

4 V3# 2 CS05 TOLUENE-DB 98 700 3 88250. 1. 182 46.338 
5 V3# 3 CSIO BROMOFLUOROBENZENE 95 976 3 59224. 0. 725 50.711 
6 VI# 2 CSI5 !,2-DICHLOROETHANE- 65 519 1 51616. .2.235 51. 351 

7 VI# 20 VOO! D I CHLOROD I FLUORmlET 85 70 1 14148. 0. 337 93.307 
8 VI# 10 COlO CHLOROMETHANE 50 83 1 20477. 0. 585 77.853 
9 VI# 25 C020 VINYL CHLORIDE 62 102 I 25792. 0. 792 72.425 

10 VI# 15 C015 BROMDMETHANE 94 143 I 27200. 1. 017 59.465 
11 VI# 35 C025 CHLOROETHANE 64 163 I 20125. 0.691 64. 746 
12 VI# 70 V007 TRICHLOROFLUOROMETH 101 197 I 61146. 3.627 37. 487 
13 Vl# 32 V003 DICHLOROFLUOROMETHA 67 209 I 44791. 2. 147 46. 398 
14 VI# 80 C045 1, 1-DICHLOROETHENE 96 257 1 29273. 1. 221 53.295 
15 VI# 65 C040 CARBON DISULFIDE 76 261 1 63805. 2.916 48.650 
16 Vl#105 V015 TRICHLORO-TRIFLUORO 151 271 1 33925. 1. 146 65.807 
17 Vl# 50 C035 ACETONE 43 285 1 8650. 0.334 57. 589 
18 VIII 45 C030 METHYLENE CHLORIDE 84 320 1 39240. 1. 745 49.997 
19 VIII 95 V012 TRANS-1,2-DICHLOROE 96 345 I 31241. I. 324 52. 471 
20 V1#102 V009 HEXANE 57 376 1 41675. 1.959 47.315 
21 VI# 90 C0 50 1, 1-D I CHLOROETHANE 63 387 1 62369. 2.604 53.262 
22 V2# 25 Cl25 VINYL ACETATE 43 409 2 68468 .. 0.637 48.818 
23 Vl# 94 VOl! CIS-1,2-DICHLOROETH 96 445 1 37282. I. 601 51. 769 
24 VI# 98 CliO 2-BUTANONE 72 458 1 2021. 0.091 49. 548 
25 VI# 99 V013 TETRAHYDROFURAN 42 472 I 8422. 0.387 48.367 
26 VIIIIOO C060 CHLOROFORM 83 481 I 85243. 3. 556 53. 305 
27 V2# 15 Cl15 1, I, 1-TRICHLOROETHA 97 484 2 77529. 0. 704 49.998 
28 V2# 20 Cl20 CARBONTETRACHLORIDE 117 498 2 75663. 0.660 52. 045 
29 V2# 60 Cl65 BENZENE 78 518 2 I 08855. 0.969 51. 037 
30 Vl#llO C065 1,2-DICHLOROETHANE 62 526 1 62120. 2.641 52.299 
31 V2# 45 C150 TRICHLOROETHENE 130 582 2 54908. 0.476 52.338 
32 V2# 35 Cl40 1,2-DICHLOROPROPANE 63 602 2 47768. 0.428 50.679 
33 V1#130 VOI9 1, 4-DIOXANE 88 626 1 7844. 0.015 1158.340 
34 V2# 30 Cl30 BROMODICHLOROMETHAN 83 636 2 80050. 0.738 49.268 
35 V2# 75 V023 2-CHLOROETHYL VINYL ~ ~ 2 24449. 0.067 165.815 
36 V2# 40 C143 CIS-1,3-DICHLOROPRO 2 98890;-- 0. 546 82. 307 
37 V3# 10 C205 4-METHYL-2-PENTANON 43 704 3 35694. 0.475 46. 597 
38 V3# 35 C230 TOLUENE 92 706 3 67181. 0. 877 47. 566 
39 V2# 65 C172 TRANS-1,3-DICHLOROP 75 739 2 1921670.450 19.409 
40 V2# 55 Cl60 I, 1.2-TRICHLOROETHA 97 754 2 35487. 0. 314 51. 312 
41 V3# 20 C220 TETRACHLOROETHENE 164 757 3 36064. 0. 506 44.244 
42 V3# 15 C210 2-HEXANONE 43 790 3 20228. 0.259 48.424 
43 V2# 50 Cl55 DIBROMOCHLOROMETHAN 129 789 2 64011. 0. 572 50.804 
44 V2# 70 V022 1,2-DIBROMOETHANE 107 793 2 95016. 0.446 96. 724 
45 V3# 40 C235 CHLOROBENZENE 112 847 3 78123. I. 026 47.233 
46 V3# 50 C240 ETHYLBENZENE 106 865 3 37914. 0. 483 48.695 
47 V311 75 V032 M+P XYLENES 106 878 3 65519. 0. 837 48. 590 
48 V3# 60 V029 0-XYLENE 106 919 3 38414. 0. 499 47. 795 
49 V3# 55 C245 STYRENE 104 922 3 80790. 1. 054 47. 583 
50 V2# 80 C!BO BROMOFORM 173 937 2 49933. 0. 490 46. 292 
51 V3# 25 C225 1, 1.2.2-TETRACHLORO 83 1005 3 61517. 0. 792 48. 176 
52 V311 80 V035 M-DICHLOROBENZENE 146 1096 3 73985. 0.995 46. 144 
53 V311 90 V037 P-DICHLOROBENZENE 146 1107 3 76373. 1. 016 46.665 
54 V3# 85 V036 0-DICHLOROBENZENE 146 1136 3 71233. 0.942 46. 934 
55 Vl# 38 V040 ETHANOL 45 261 1 113. 0. 001 212.642 
56 VI# 40 V004 IODOMETHANE 142 263 I 124066. 2. 891 95.419 
57 Vl# 55 V005 ACROLEIN 56 261 1 21174. 0. 183 257.841 
58 Vl# 60 V006 ACRYLONITRILE 53 354 1 27133. 0.295 204.493 
59 Vl# 63 TERT-BUTYL METHYL ETHER 73 356 I 51327. 2.010 56. 783 
60 Vl#-115 VOI6 DIBROMOMETHANE 174 613 1 38598. 1. 837 46.723 
61 V2# 90 V025 1,2,3-TRICHLOROPROP 75 1002 2 41973. 0. 371 51. 341 
62 V3# 38 V027 ETHYL METHACRYLATE 41 758 3 75228. 0.478 97. 729 
63 V3# 30 V026 T-1,4-DICHLOR0-2-BU 53 1011 3 14716. 0. 186 49.234 



100 
1:40 

2ea 
3:20 

3BB 
s:aa 

400 
6:48 

see 
8:20 

600 
10:00 

700 
11:40 

~~~~ 

DATA FROM FILE: FB608 SCAHS 50 TO 800 ACQUIRED: 06/lS/92 21:48:00 
CALI: F0608 #3 

SAMPLE: CLP,STDF ,,UST00SB, , ,U6327,UOA,CAL, 
COHOS.: UG/L *HA *1007./HA *<HA/HA )/HA HAM 

100.87. ( 115712.) 

~~c - TC 

TC 
>Tc 

-~CTC 

_1,.,..,-c-
. I 

TC 
TC 

TC 

I( 
TC 

TC . 
··-- TC 

TC -> C11~C1,4-DIFLUOROBENZENE 

- ;;::5 TC TC 

- "C:~'~"" TOLLIEHE-08 

1':2=-- TC .,.,. 

I{'" 
-

0 
0 
0 
0 
1-
-.J 



Name List: HEDRl 
File Name: F0609 

< 1lFormat: VOAIND 
( 3lSAMPLE: 200 PPB HS 
( 5lCOMMENT: !CAL 

Entry ll 

( 11 )Quan List Units: 1. OOUG/L 
( 13)Extract Dilution: NA 
( 15lExtract Vol. Used: NA 
( 17lPercent Moisture: NA 
(20lSURROGATE VOLUME:: 0.00500L 

6/15/92 22:48:37 
Acquisition started 

i of 1 

2lPROJECT: 
( 4lMATRIX: WATER 
C10lAnalyst: EG 
( 12lPurge Volume: 5. OOML 
( 14lExtract Volume: NA 
(16)Sample Amount: 5.00ML 
!19lRun Factor: 1. OOUG/L 

. 000018 

Acquire Run 3:F0609 
06/15/92 22:48:00 + 0:00 Free sectors: 10889 

Starting 
Scan: 0 of 1464 

Sample: -200 PPB HS WATER !CAL 
Conds.: l.OOUG/L •5.00ML •IOOX/NA •<NA/NA l/5.00ML 
Formula: l.OOUG/LO. 00500L Inst~ument: I50F 
Submitted by: RMAL Analyst: EG 

NA M 
Weight: 
Acct. No: 

,,. 
*** GC not ready and being equilibrated *** 

GC Desc:: VN Elapsed time : 
Seq. Tem~ Rate Time (minutes) 

ll <D~gC) CC/minl period total 
1 -20--18 2.0 1.0 1.0 
2 -18~102 7.0 17.1 18.1 
3 102-202 30.3 3. 3 21.4 

Valve A : closed Valve B : closed 

InJector A 
GC oven : 
Transfer-line: 
Ion source : 

220 
69 

203 
181 

*** Instrument parameters *** 
Post acquisition state -> Filament Off Multiplier 

MODE: EI (+) Centroid + Temp - Sequence: VD < 1 time window. 

Sequence Window ll 1 
Number of cycles: 1 

i 

0.000 
VOAIND 

0.0 Min 

Deg c 
Deg c 
Deg c 
Deg c 

Off 

Scan descriptor: 
Total scan time: 

Filament is ON 
Multiplier is ON 

VO Mass intervals: 
1. 000 s 

1 Positive ion mode. 
Master rate: B 

•1PW: 3 
Int ll 

MFW: 70 
Lo mass 

36.511 

MA: 50 
Hi mass 
300. 590 

TH: 1 
Time 

BL: 0 

1 1. 000 

Calibration table: 

Interface number 
Instrument type 
Full scale mass 
Zero scale mass 
Intensity/ion 
Peak width 

3: 15JUN92F 

0 

Offset at low mass 
Offset at high mass 
Voltage settling time<ms) 

Q 
1170 

1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

Current instrument parameters. 
Positive ion mode 

Resolution <highl 123.00 
Resolution (low) 125.00 
Quad offset -2.00 
Quad programming -1.00 
Lens offset -30.00 
Lens programming 0.00 
Ext offset -4.00 
Ext programming 0.00 
Collector 30. 00 
Ion offset 4.00 

Negative ion mode 
0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0.00 
0.00 



Ion 
Rod 

programming 1.00 
polarity Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer zero 

0.00 
Normal 

1279. 
750. 

10 ~-7 
128. 0 

Analyzer Fare Pressure .......... . 
Separator/Source Pressure ....... . 

0.024 Torr 
0.366 Torr 

6/15/92 23:17:56 
ACQUISITION COMPLETED 
Scans 1 to 1464 Centroid 

Mode 
Centroid 

Scans 
1464 

,,. 

Sees 
2. 7 

Out of 
1464. 0 

'Y. 
0.2 

Peaks per scan 
37167. 25. 

per sec 
25. 

000019 



0 
C\J 
0 
0 
0 
0 

tee.e -

-

RIC -
' 

-

RIC DATA: Fe6e9 14 
e6/15/92 22:48:ee CALI: 15JUH92F 13 
SAMPLE: -2ee PPB HS WATER !CAL 
COHOS.: 1.eeUG/L *S.eeML *1ee?~HA *<HA/HA )/5.eeML HAM 
RAHGE: G 1,1464 LABEL: H e, 4.e QUAH: A e, 1.e J e 

7~ 

198 
I 

143 I 
103 \ 1 

rN\...f .~,I 
I 

200 
3:20 

262 

320 

"' 

~I 
~J It 

400 
6:40 

483 

~ 

~I 

582 

635 

I 
II 

I 

60e 
10:00 

7e5 

~ 
I 

800 
J"l:20 

SCAHS 1 TO 1464 

BASE: U 2e, 3 

878 

' 

1ee3 

10eo 
16:40 

1135 

\, 1189 
I 

12eO 
2e:oo 

1324 
.~ 

1400 
23:20 

5e3296. 

SCAH 
TTME 



PROCEDURE TCA DIAGNOSTIC REPORT 6/15/92 23:19:32 
DATA FILE F0609 
REFERENCE !!TABLE 

000021 NAME LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 
REPORT IS01 

~ STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - LIST NAMES - > 
PROC USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 

1 1 1 0 11 11 1 98 IS01/TC01 
1 1 1 0 II II 8 217 IS02/TC02 
I 1 1 0 4 4 1 147 IS03/TC03 
3 3 1 58 13 13 1 72 IS04/TC04 
3 3 I 58 13 11 2 69 IS05/TC05 
3 3 I 58 7 7 1 84 IS06/TC06 
I I I 0 11 11 4 49 IS07/TC07 
1 I 1 0 4 4 4 65 IS08/TC08 

63 COMPOUNDS PROCESSED, 61 FOUND 

< COMPOUND >< ------------ SEARCH ------------ >< SAT >< ------ CHRO ------- > 
NO LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 

1 VI I -464 465 465 1 997 128 465 1 
2 Vl r•· 20 -70 71 70 -1 1 995 85 70 1 
3 V1 10 -83 84 86 2 1 997 50 86 1 
4 V1 25 -102 103 102 -1 1 997 62 102 1 
5 Vl 15 -143 143 143 1 989 94 143 1 
6 Vl 35 -163 163 163 1 984 64 163 1 
7 V1 70 -197 197 198 1 1 997 101 198 1 
8 Vl 32 -209 209 209 1 929 67 209 1 
9 Vl 80 -257 257 257 1 989 96 257 1 

10 V1 38 -261 261 261 1 878 45 260 -1 1 
11 V1 55 -261 261 261 1 1000 56 261 1 
12 Vl 65 -261 262 260 -2 1 978 76 260 1 
13 Vl 40 -263 264 263 -I 1 998 142 263 1 
14 V1 105 -271 272 270 -2 I 995 151 270 1 
15 VI 50 -285 286 289 3 2 1000 43 289 1 
16 V1 45 -320 321 320 -1 1 988 84 320 1 
17 V1 95 -345 346 345 -1 1 992 96 345 1 
18 VI 60 -354 355 357 2 2 1000 53 357 1 
19 Vl 63 -356 357 361 4 1 1000 73 361 1 
20 Vl 102 -376 377 375 -2 2 997 57 375 1 
21 VI 90 -387 388 388 I 999 63 388 I 
22 V2 25 -409 410 410 I 982 43 410 1 
23 VI 94 -445 446 445 -1 I 983 96 445 I 
24 V1 98 -458 459 461 2 1 998 72 461 I 
25 V2 I -566 566 566 I 1000 114 566 I 
26 V3 I -844 844 844 I 995 117 844 I 
27 VI 99 -472 472 474 2 I 986 42 474 I 
28 VI 100 -481 481 482 I I 995 83 482 I 
29 V2 15 -484 484 484 1 993 97 484 1 
30 V2 20 -498 498 497 -I 1 1000 117 497 I 
31 V2 60 -518 518 518 I 976 78 518 I 
32 VI 2 -519 519 519 1 976. 65 519 1 
33 V1 110 -526 526 526 1 984 62 526 1 
34 V2 45 -582 582 582 1 990 130 582 1 
35 V2 35 -602 602 602 1 986 63 602 1 
36 V1 115 -613 613 613 1 993 174 613 1 
37 V1 130 -626 626 625 -1 2 995 88 625 1 
38 V2 30 -636 636 635 -1 1 995 83 635 1 
39 V2 75 -675 675 63 
40 V2 40 -680 680 679 -1 1 996 75 679 1 
41 V3 2 -700 700 699 -1 1 980 98 699 1 
42 V3 10 -704 703 43 703 1 
43 V3 35 -706 705 705 1 989 92 705 1 
44 V2 65 -739 738 738 1 996 75 738 1 
45 V2 55 -754 753 754 1 1 960 97 754 1 
46 V3 20 -757 756 757 1 1 962 164 757 1 
47 V3 38 -758 758 758 1 990 41 758 1 
48 V2 50 -789 789 789 1 983 129 789 1 
49 V3 15 -790 790 788 -2 1 976 43 788 1 
:lO V2 70 -793 793 793 1 973 107 793 1 
51 V3 40 -847 847 847 I 981 112 847 1 
52 V3 50 -865 865 864 -1 I 992 106 864 I 
53 V3 75 -878 878 878 2 993 106 878 1 
54 V3 60 -919 919 919 1 989 106 918 -1 I 
55 V3 55 -922 922 922 1 993 104 922 I 

' 56 V2 80 -937 937 936 -1 1 991 173 936 1 
57 V3 3 -976 975 975 1 997 95 975 1 
58 V2 90 -1002- 1001 1002 1 2 991 75 1001 -1 1 
59 V3 25 -1005 1004 1004 1 982 83 1004 1 
60 V3 30 -1011 1010 1010 1 984 53 1010 I 
61 V3 80 -1096 1095 1094 -I 2 987 146 1094 I 
62 V3 90 -1107 1106 1106 2 987 146 1106 1 
A:1 V:1 >!!'\ -1 1 :1A 11 :15 1 1 :15 1 <>R"i 14.<. 1 t ~"\ t 



RMAL GUANTITATION SUMMARY FILE: F0609 . 000022 
COMPOUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
NO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 Vlll 1 CI01 BROMOCHLOROMETHANE 128 465 1 19779. 1. 000 50.000 
2 V2ll 1 CI10 1.4-DIFLUOROBENZENE 114 566 2 106882. 1.000 50.000 
3 V3ll 1 CI20 CHLORODENZENE-D5 117 844 3 79795. 1.000 50.000 

4 V3ll 2 CS05 TOLUENE-DB 98 699 3 348574. 1. 094 199. 577 
5 V311 3 CS10 BROMOFLUOROBENZENE 95 975 3 224484. 0. 776 181. 274 
6 V111 2 CS15 1.2-DICHLOROETHANE- 65 519 1 188424. 2. 582 184. 491 

7 Vlll 20 V001 DICHLORODIFLUOROMET 85 70 1 70135. 0. 591 299. 757 
8 Vlll 10 COlO CHLOROMETHANE 50 86 1 79300. 0. 620 323. 181 
9 Vlll 25 C020 VINYL CHLORIDE 62 102 1 102276. 0.993 260. 424 

10 Vlll 15 C015 BROMOMETHANE 94 143 1 111549. 1. 163 242. 522 
11 Vl# 35 C025 CHLOROETHANE 64 163 1 73394. 0.812 228.385 
12 VIII 70 V007 TRICHLOROFLUOROMETH 101 198 1 345576. 4.887 178.754 
13 Vlll 32 .. V003 DICHLOROFLUOROMETHA 67 209 1 219463. 2.882 192.479 
14 VIII 80 C045 1. 1-DICHLOROETHENE 96 257 1 139833. 1. 811 195. 228 
15 Vl# 65 C040 CARBON DISULFIDE 76 260 1 321374. 4. 079 199. 183 
16 V111105 V015 TRICHLORD-TRIFLUORO 151 270 1 141150. 1. 814 196.676 
17 VIII 50 C035 ACETONE 43 289 1 28482. 0.403 178.705 
18 Vlll 45 C030 METHYLENE CHLORIDE 84 320 1 141272. 2.215 161. 204 
19 Vlll 95 V012 TRANS-1.2-DICHLOROE 96 345 1 117307. 1. 464 202. 556 
20 V1ll102 V009 HEXANE 57 375 1 145156. 1. 775 206.683 
21 Vl# 90 C050 1, 1-DICHLOROETHANE 63 388 1 235698. 2.451 243.082 
22 V211 25 C125 VINYL ACETATE 43 410 2 276629. 0. 574 225. 594 
23 VIII 94 VOl! CIS-1,2-DICHLOROETH 96 445 1 153765. 1. 583 245. 580 
24 Vlll 98 C110 2-BUTANONE 72 461 1 8077. 0. 106 193. 114 
25 Vlll 99 V013 TETRAHYDROFURAN 42 474 1 31508. 0. 391 203.603 
26 V1ll100 C060 CHLOROFORM 83 482 1 322131. 3.909 208.332 
27 V2# 15 C115 1. 1. 1-TRICHLOROETHA 97 484 2 311291. 0. 777 187.454 
28 V2ll 20 C120 CARBONTETRACHLORIDE 117 497 2 311951. 0.743 196. 384 
29 V2ll 60 C165 BENZENE 78 518 2 427170. 1.029 194.275 
30 V1ll110 C065 1,2-DICHLOROETHANE 62 526 1 259193. 2. 996 218.671 
31 V2ll 45 C150 TRICHLOROETHENE 130 582 2 209121. 0. 454 215. 522 
32 V2ll 35 C140 1.2-DICHLOROPROPANE 63 602 2 176211. 0.367 224. 637 
33 V111130 V019 1. 4-DIOXANE 88 625 1 18728. 0.010 4839.030 
34 V2ll 30 C130 BR OMOD I C HLOR mlETHAN 83 635 2 327716. 0.737 208.036 
35 V2ll 75 V023 2-CHLOROETHYL VINYL 63 679 2 2532. 0.229 5. 171 
36 V2ll 40 C143 CIS-1,3-DICHLOROPRO 75 679 2 407213. 0. 573 332. 209 
37 V311 10 C205 4-METHYL-2-PENTANDN 43 703 3 151910. 0. 380 250.470 
38 V311 35 C230 TOLUENE 92 705 3 299537. 0.802 233. 987 
39 V2ll 65 C172 TRANS-1.3-DICHLOROP 75 738 2 88264. 0. 491 84. 137 
40 V2ll 55 C160 1. 1.2-TRICHLOROETHA 97 754 2 152260. 0.341 208. 903 
41 V3ll 20 C220 TETRACHLOROETHENE 164 757 3 155032. 0.449 216. 555 
42 V311 15 C210 2-HEXANONE 43 788 3 94830. 0.219 271. 635 
43 V2# 50 C155 DIBROMOCHLOROMETHAN 129 789 2 267401. 0.607 206. 189 
44 V2# 70 V022 1.2-DIBROMOETHANE 107 793 2 389066. 0. 453 401. 606 
45 V3ll 40 C235 CHLOROBENZENE 112 847 3 363249. 0.982 231. 784 
46 V3ll 50 C240 ETHYLBENZENE 106 864 3 172829. 0. 470 230.413 
47 V3ll 75 V032 M+P XYLENES 106 878 3 299831. 0.813 231. 105 
48 V311 60 V029 0-XYLENE 106 918 3 172881. 0. 500 216. 847 
49 V3ll 55 C245 STYRENE 104 922 3 363732. 1. 046 217.894 
50 V2# 80 ClBO BROMOFORM 173 936 2 213442. 0. 457 218.641 
51 V311 25 C225 1, 1,2,2-TETRACHLORO 83 1004 3 268684. 0. 753 223.438 
52 V3ll 80 V035 M-DICHLOROBENZENE 146 1094 3 348374. 0. 996 .219.094 
53 V3ll 90 V037 P-DICHLOROBENZENE 146 1106 3 3:>7938. 1. 093 205. 113 
54 V311 85 V036 a-DICHLOROBENZENE 146 1135 3 324376. 0.906 224.410 
55 Vlll 38 V040 ETHANOL 45 260 1 1594. 0.003 1535. 150 
56 VIII 40 V004 I ODmlETHANE 142 263 1 543909. 3.938 349. 110 
57 VIII 55 V005 ACROLEIN 56 261 1 83483. 0.230 918.971 
58 Vl# 60 V006 ACRYLONITRILE 53 357 1 89687. 0.263 862. 767 
59 Vlll 63 TERT-BUTYL METHYL ETHER 73 361 1 155009. 2. 160 181. 372 
60 V1ll115 V016 DIBROMOMETHANE 174 613 1 125796. 1. 534 207.346 
61 V2ll 90 V025 1,2,3-TRICHLOROPROP 75 1001 2 162617. 0.406 187.262 
62 V3ll 38 V027 ETHYL METHACRYLATE 41 758 3 310172. 0.480 405. 272 
63 V311 30 V026 T-1,4-DICHLOR0-2-BU 53 1010 3 61424. 0.207 185. 914 
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DATA FROM FILE: F0609 

SAMPLE: -200 PPB HS WATER !CAL 

SCANS 50 TO 800 ACQUIRED: 06/15/92 22:48:00 
CALI: F0609 #3 

COHOS.: 1.00UG/L *5.130ML *100?./NA *<HA/HA )/5.00ML HAM 

I 100.0?. < 503296.) 

100 
1:40 

~c - 1ft 

200 
3:20 

-

1c:-:: TC !> TC 

:--

3130 
5:00 

jrfc 

400 
6:40 
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TC 

TC 

TC 
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TC 

TC 

TC TC 

TC 

TC 
TC 

C IHl L 4-0IFLUOROBENZEHE 
600 
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700 
11:40 

-
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TC 

TC 
TC TC 

TC 

TC 
--- TnLUEHE-D8 

~ TC 

rr~M 
r TC - . 
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DATA FROM FILE: F0609 

SAMPLE: -200 PPB HS WATER !CAL 

SCANS 800 TO 1400 ACQUIRED: 06/15/92 22:48:00 
CALI: F0609 #3 

COHOS.: 1.00UG/L *5.00ML *1007./HA *<HA/HA )/5,00ML HAM 

800 100.07. ( 349184.) 
13:20 

E-05 

900 TC 
15:00 TC 

TC 

I CS10 BROMOFLUOROBEH2EHE 

1000 -ll'":::=:::=::::n:~====s--16:40 I _ 

~ 

18:20 TC TC 1109 ~ TC 

1200 -
20:00 

1300 -
21:40 

r~fflM -

?-



Name List: HEDR1 
File Name: F0610 

( 1lFormat: VOAIND 
< 3lSAMPLE: 20 PPB HSL 
( 5lCOMMENT: !CAL 

Entry II 

<11 lGuan List Units: 1. OOUG/L 
(13lExtract Dilution: NA 
( 15lExtract Vol. Used: NA 
( 17lPercent Moisture: NA 
(20lSURRDGATE VOLUME:: 0.00500L 

6/15/92 23:48:32 
Acquisition started 

i of 1 

2lPROJECT: 
( 4lMATRIX: WATER 
< 10lAnalyst: EG 
( 12lPurge Volume: 5. OOML 
(14lExtract Volume: NA 
(16lSample Amount: 5. OOML 
( 19lRun Factor: 1. OOUG/L 

Acquire Run 3:F0610 Starting 
06/15/92 23:48:00 + 0:00 Free sectors: 10519 Scan: 0 or 1464 
Sample: -20 PPB HSL WATER !CAL 
Conds.: 1.00UG/L *5. OOML *100X/NA *<NA/NA l/5.00ML 

000025 

Formula: 1. OOUG/LO. 00500L Inst·rument: I50F 
Submitted by: RMAL Analyst: EG 

NA M 
Weight: 
Acct. No: 

0.000 
VOAIND ,,. 

*** GC not ready and being equilibrated *** 
GC Desc.: VN Elapsed time : 
Seq. Temp Rate Time (minutes) 

II <DegCl (C/minl period total 
1 -20--18 2.0 1.0 1.0 
2 -18-102 7.0 17.1 18.1 
3 102-202 30.3 3. 3 21.4 

Valve A : closed Valve B : closed 

InJector A 
GC oven : 
Transfer-! ine: 
Ion source 

220 
68 

203 
181 

*** Instrument parameters *** 
· Post acquisition state -> Filament : Off Multiplier 
MODE: EI (+) Centroid + Temp - Sequence: VO ( 1 time window. 

Sequence Window II 1 
Number of cycles: 1 

0.0 Min 

Deg c 
Deg c 
Deg c 
Deg c 

) 
Off 

Scan descriptor: 
Total scan time: 

Filament is ON 
Multiplier is ON 

VO Mass intervals: 
1. 000 s 

1 Positive ion mode. 
Master rate: 8 

MPW: 
Int II 

1 

3 MFW: 70 
Lo mass 

36. 511 

MA: 50 
Hi mass 
300. :590 

TH: 1 
Time 

1.000 

Calibration table: 

Interface number 
Instrument type 
Full scale mass 
Zero scale mass 
Intensity/ion 
Peak width 

3: 15JUN92F 

0 

Offset at low mass 
Offset at high mass 
Voltage settling time<msl 

0 
1170 

1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

Current instrument parameters. 
Positive ion mode 

Resolution (high) 123.00 
Resolution (lowl 125.00 
Quad offset -2.00 
Quad programming -1.00 
Lens offset -30.00 
Lens programming 0.00 
Ext offset -4.00 
Ext programming 0.00 
Collector 30.00 
Ion offset 4.00 

BL: 0 

Negative ion mode 
0. 00 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



Ion 
Rod 

programming 1.00 
polarity Revers~ 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer zero 

0.00 
Normal 

1279. 
750. 

10 A-7 
128.0 

·000026 

Analyzer Fore Pressure ........... : 0.024 Torr 
Separator/Source Pressure ......... 0.366 Torr 

6/16/92 0:18:34 
ACGUJSJTJON COMPLETED 
Scans 1 to 1464 Centroid 

Mode Scans 
Centroid 1464 

,,. 

Sees Out ol' 
1. 1 1464. 0 

I. 
0. 1 

Peaks per scan per sec 
14958. 10. 10. 
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RIC DATA: F0610 14 SCAHS 1 TO 1464 
06/15/92 23:48:00 CALI: 15JUH92F 13 
SAMPLE: -20 PPB HSL WATER ICAL 
COHOS.: 1.00UG/L *5.00ML *100?~HA *<HA/HA )/5.00ML HAM 
RAHGE: G 1.1464 LABEL: H 0, 4.0 QUAH: A 0, 1.0 J 0 BASE: U 20, 3 

846 

3~ 

198 

144 

~ 

\ 
I 

200 
3:20 

264 

321 

\.. 
' 

..... 

400 
6:40 

467 

I 

568 

\... 

637 

-l 

600 
10:00 

758 

706 

,I 1\.. .... 

I 

800 
11:20 

922 

1005 

1000 
16:40 

1137 

" 

1192 

I_ 
1200 
20:00 

1372 
I 

1400 
23:20 

52288. 

SCAH 
T\ME 



PROCEDURE TCA DIAGNOSTIC REPORT 6/16/92 0:53:56 
DATA FILE F0610 
REFERENCE 11TABLE 
NAME LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 

REPORT IS01 000028 
( ---- STANDARDS ----- :>< --- PLUS UNKNOWNS --- :>< - LIST NAMES - :> 

PROC USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 
1 1 1 0 11 10 6 157 IS01/TC01 
1 1 1 0 11 11 1 53 IS02/TC02 
1 1 1 0 4 4 1 43 IS03/TC03 
3 3 1 21 13 13 1 63 IS04/TC04 
3 3 1 21 13 12 2 65 IS05/TC05 
3 3 1 21 7 7 1 15 IS06/TC06 
1 1 1 0 11 11 2 41 IS07/TC07 
1 1 1 0 4 4 4 62 IS08/TC08 

63 COMPOUNDS PROCESSED, 61 FOUND 

< COMPOUND :>< ------------ SEARCH ------------ :>< SAT >< ------ CHRO ------- :> 
NO LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 

1 V1 1 -464 466 466 1 1000 128 466 1 
2 V1 r•· 20 -70 71 70 -1 3 912 85 70 1 
3 Vi 10 -83 84 88 4 1 996 50 88 1 
4 V1 25 -102 103 104 1 1 994 62 104 1 
5 V1 15 -143 144 144 1 989 94 144 1 
6 V1 . 35 -163 164 163 -1 1 988 64 163 1 
7 V1 70 -197 198 198 1 995 101 198 1 
8 V1 32 -209 210 210 1 929 67 210 1 
9 V1 80 -257 258 258 1 990 96 258 1 

10 V1 38 -261 262 45 
11 V1 55 -261 262 261 -1 2 1000 56 261 1 
12 V1 65 -261 262 261 -1 1 984 76 261 1 
13 V1 40 -263 264 264 1 994 142 264 1 
14 V1 105 -271 272 272 1 996 151 272 1 
15 V1 50 -285 286 287 1 1 999 43 287 1 
16 Vl 45 -320 321 321 1 989 84 321 1 
17 V1 95 -345 346 346 1 990 96 346 1 
18 V1 60 -354 355 355 1 998 53 355 1 
19 V1 63 -356 357 357 1 1000 73 357 1 
20 V1 102 -376 377 377 1 995 57 377 1 
21 V1 90 -387 388 389 1 1 997 63 389 1 
22 V2 25 -409 410 410 1 987 43 410 1 
23 V1 94 -445 447 446 -1 1 982 96 446 

-·1 
1 

24 V1 98 -458 460 460 1 989 72 459 1 
25 V2 1 -566 568 568 1 997 114 568 1 
26 V3 1 -844 845 845 1 999 117 845 1 
27 Vi 99 -472 473 472 -1 1 935 42 472 1 
28 Vi iOO -481 482 483 1 1 993 83 483 1 
29 V2 15 -484 485 485 1 997 97 485 1 
30 V2 20 -498 499 499 1 999 117 499 1 
31 V2 60 -518 519 519 1 978 78 519 1 
32 V1 2 -519 520 520 1 980 65 520 1 
33 V1 110 -526 527 527 1 984 62 527 

-i 
1 

34 V2 45 -582 583 584 1 1 993 130 583 1 
35 V2 35 -602 603 603 1 984 63 604 1 1 
36 V1 115 -613 614 614 1 992 174 614 

2 
1 

37 V1 130 -626 627 626 -1 2 956 88 628 1 
38 V2 30 -636 637 637 1 993 83 637 1 
39 V2 75 -675 676 675 -1 1 994 63 675 1 
40 V2 40 -680 681 680 -1 1 994 75 680 1 
41 V3 2 -700 701 701 1 985 98 701 1 
42 V3 10 -704 705 43 705 1 
43 V3 35 -706 707 707 1 987 92 707 1 
44 V2 65 -739 740 740 1 995 75 740 1 
45 V2 55 -754 755 755 1 956 97 755 1 
46 V3 20 -757 758 758 1 968 164 758 1 
47 V3 38 -758 759 759 1 989 41 759 1 
48 V2 50 -789 790 790 1 990 129 790 1 
49 V3 15 -790 791 791 1 979 43 791 1 
50 V2 70 -793 794 794 1 975 107 794 1 
51 V3 40 -847 848 848 1 985 112 848 1 
52 V3 50 -865 866 865 -1 1 989 106 865 1 
53 V3 75 -878 879 879 2 992 106 879 1 
54 V3 60 -919 920 920 1 991 106 920 1 
55 V3 55 -922 923 923 1 991 104 923 1 
56 V2 80 -937 938 938 1 983 173 938 1 
57 V3 3 -976 977 977 1 994 95 977 1 
58 V2 90 -1002- 1003 1004 1 1 992 75 1003 -1 1 
59 V3 25 -1005 1006 1006 1 983 83 1006 1 
60 V3 30 -1011 1012 1012 1 983 53 1012 1 
61 V3 80 -1096 1096 1096 2 985 146 1096 1 
62 V3 90 -1107 1107 1107 2 985 146 1107 1 
A3 V3 A~ .- t t 3A t t 3A t t 37 t t qR7 t4.t. t t 37 t 



RMAL GUANTITATION SUMMARY FILE: F06iO 000029 COMPOUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
NO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 VIII 1 CI01 B R mmc HL OR OMETHANE 128 466 1 23110. 1. 000 50. 000 
2 V211 I CliO 1,4-DIFLUOROBENZENE 114 568 2 c:liH..l.Mh) 1. 000 50. 000 
3 V311 I CI20 CHLOROBENZENE-D5 117 845 3 69105: 1.000 50. 000 

4 V311 2 CS05 TOLUENE-DB 98 701 3 39594. 1. 095 26. 153 
5 V311 3 CS10 BROMOFLUOROBENZENE 95 977 3 25578. 0. 735 25. 175 
6 VIII 2 CS15 1.2-DICHLOROETHANE- 65 520 I 24682. 2.296 23. 263 

7 V111 20 V001 DICHLORODIFLUOROMET 85 70 1 6476. 0. 629 22. 268 
8 V111 10 COlO CHLOROMETHANE 50 88 1 5598. 0. 911 13.298 
9 V111 25 C020 VINYL CHLORIDE 62 104 1 8981. 1. 147 16. 940 

10 V111 15 C015 BROMOMETHANE 94 144 1 10137. 1. 210 18. 130 
11 V111 35 C025 CHLOROETHANE 64 163 1 7323. 0.895 17.702 
12 V111 70 V007 TRICHLOROFLUOROMETH 101 198 1 39467. 2. 719 31. 400 
13 V111 32 V003 DICHLOROFLUOROMETHA 67 210 1 24058. 1. 992 26. 130 
14 V111 80 C045 1, 1-DICHLOROETHENE 96 258 1 13275. 1. 302 22. 061 
15 V111 65 C040 CARBON DISULFIDE 76 261 1 30958. 2.838 23. 604 
16 V111105 V015 TRICHLORO-TRIFLUORO 151 272 1 13876. 1. 509 19.898 
17 V111 50 C035 ACETONE 43 287 1 4531. 0. 385 25.482 
18 V111 45 C030 METHYLENE CHLORIDE 84 321 1 18247. 1. 745 22. 622 
19 V111 95 V012 TRANS-1,2-DICHLOROE 96 346 1 14580. 1. 389 22. 704 
20 V111102 V009 HEXANE 57 377 1 21309. 1. 853 24. 875 
21 V111 90 coso 1, 1-DICHLOROETHANE 63 389 1 28099. 2. 774 21. 918 
22 V211 25 C125 VINYL ACETATE 43 410 2 27089. 0. 622 21. 537 
23 VI# 94 VOl! CIS-1,2-DICHLOROETH 96 446 1 16983. 1. 658 22. 161 
24 VIII 98 C110 2-BUTANONE 72 459 1 1189. 0.090 28. 614 
25 VIII 99 V013 TETRAHYDROFURAN 42 472 I 4430. 0. 375 25. 588 
26 V111100 C060 CHLOROFORM 83 483 1 35512. 3. 791 20. 266 
27 V2# 15 c 115 1, 1, 1-TR I CHLOROETHA 97 485 2 36483. 0. 704 25.615 
28 V2# 20 C120 CARBONTETRACHLORIDE 117 499 2 32147. 0. 687 23. 128 
29 V211 60 C165 BENZENE 78 519 2 45970. 0.989 22. 988 
30 VlllllO C065 1,2-DICHLOROETHANE 62 527 1 27400. 2. 763 21. 458 
31 V2# 45 C150 TRICHLOROETHENE 130 583 2 24320. 0. 499 24. 110 
32 V2# 35 C140 1.2-DICHLOROPROPANE 63 604 2 20187. 0. 434 23.004 
33 V1#130 V019 1. 4-DIOXANE 88 628 1 3249. 0. 017 403. 000 
34 V211 30 C130 BROMODICHLORONETHAN 83 637 2 35930. 0.727 24.433 
35 V211 75 V023 2-CHLOROETHYL VINYL 63 67:> 2 81.()5. 0. 222 18.045 
36 V2# 40 C143 CIS-1,3-DICHLOROPRO 75 680 2 C3~83:'r> 0. 554 35. 520 
37 V311 10 C205 4-METHYL-2-PENTANON 43 705 3 16680. 0. 443 27.240 
38 V311 3:> C230 TOLUENE 92 707 3 2861~ 0. 834 24. 830 
39 V211 65 Cl72 TRANS-1,3-DICHLOROP 75 740 2 ill~ 0.459 8.312 
40 V211 55 Cl60 1, 1,2-TRICHLOROETHA 97 755 2 . 0. 322 21. 967 
41 V3# 20 C220 TETRACHLOROETHENE 164 758 3 16026. 0. 448 25. 904 
42 V311 15 C210 2-HEXANONE 43 791 3 9215. 0. 251 26. 555 
43 V211 50 Cl55 DIBROMOCHLOROMETHAN 129 790 2 25448. 0. 581 21. 641 
44 V2# 70 V022 1.2-DIBROMOETHANE 107 794 2 36969. 0. 431 42. 358 
45 V311 40 C235 CHLOROBENZENE 112 848 3 32067. 0. 970 23. 927 
46 V311 50 C240 ETHYLBENZENE 106 865 3 15087. 0. 471 23. 196 
47 V311 75 V032 M+P XYLENES 106 879 3 26477. 0.813 23. 557 
48 V311 60 V029 0-XYLENE 106 920. 3 16897. 0.477 25.641 
49 V311 55 C245 STYRENE 104 923 3 32065. 1. 003 23. 136 
50 V211 80 ClBO BROMOFORM 173 938 2 20018. 0. 453 21. 822 
51 V311 25 C225 1. 1. 2, 2-TETRACHLORO 83 1006 3 25834. 0. 764 24.480 
52 V3# 80 V035 M-DICHLOROBENZENE 146 1096 3 31840. 0. 918 25.086 
53 V3# 90 V037 P-DICHLOROBENZENE 146 1107 3 33421. 0. 948 25. 509 
54 V3# 85 V036 0-DICHLOROBENZENE 146 1137. 3 32133. 0. 884 26. 295 
55 VIII 38 V040 ETHANOL 45 1 NOT FOUND 
56 Vl# 40 V004 IODOMETHANE 142 264 1 55357. 2. 759 43.413 
57 VIII 55 V005 ACROLEIN 56 261 1 9537. 0. 188 109. 555 
58 Vl# 60 V006 ACRYLONITRILE 53 355 1 10480. 0. 302 75. 164 
59 V1# 63 TERT-BUTYL METHYL ETHER 73 357 1 22609. 2. 283 21. 429 
60 V1#115 V016 DIBROMOMETHANE 174 614 1 17140. 1. 717 21. 603 
61 V2# 90 V025 1,2,3-TRICHLOROPROP 75 1003 2 17327. 0. 381 22. 471 
62 V311 38 V027 ETHYL METHACRYLATE 41 759 3 29303. 0. 467 45. 412 
63 V311 30 V026 T-1,4-DICHLOR0-2-BU 53 1012 3 5382. 0. 183 21. 319 

. --



Q 
M 
Q DATA FROM FILE: F0610 SCANS 50 TO 800 ACQUIRED: 06/15/92 23:48:00 
0 CALI: F0610 113 
0 SAMPLE: -20 PPB HSL WATER ICAL 
0 CONDS. : 1. 00UG/L *5. 00ML *1007./NA *<NA/NA )/5. 00ML NA M 
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900 
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1000 
16:40 

1Hi0 
18:26 
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DATA FROM FILE: F0610 SCANS 800 TO 1400 ACQUIRED: 06/15/92 23:48:00 
CALI : F0610 #3 

SAMPLE: -20 PPB HSL WATER ICAL 
CONDS.: 1.00UG/L *5.00ML *100?~NA *<NA/NA )/5.00ML NA M 

It 
100.07. ( 52288.) 

~ CHLOROBEH2EHE-D5 
TC 

TC 
_II 
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C510 BROMOFLUOROBEN2EHE 

'" 

- TC 
TC 

r 
TC 

,' 

_f:::::.-

-

.. 

-

I 

' ' 



Name List: HEDRl 
File Name: F0611 

( 1lFormat: VOAIND 
( 3lSAMPLE: 100 PPB HS 
( 5lCOMMENT: !CAL 

·Entry II i of 1 000032 
2lPROJECT: 

(lllGuan List Units: l.OOUG/L 
( 13lExtract Dilution: NA 
( 15lExtract Vol. Used: NA 
( 17lPercent Moisture: NA 
(20lSURROGATE VOLUME:: 0.00500L 

( 4lMATRIX: WATER 
(10lAnalyst: EG 
( 12lPurge Volume: 5. OOML 
(14lExtract Volume: NA 
(16)Sample Amount: 5. OOML 
( 19lRun Factor: 1. OOUG/L 

6/16/92 O: 19:38 
Acquisition started 

Acquire Run 3:F0611 
06/16/92 0:19:00 + 0:00 Free sectors: 10336 

Starting 
Scan: 0 of 1464 

Sample: -100 PPB HS WATER !CAL 
_Conds.: 1.00UG/L *5.00ML *100X/NA *(NA/NA l/5.00ML 
Formula: 1.00UG/LO. 00500L Instrument: 150F 

NA M 
Weight: 

Submitted by: RMAL Analyst: EG Acct. No: 
0.000 

VOAIND 

GC not ready and being equilibrated *** 
GC Desc:: VN Elapsed time : 

, .. 
*** 

Seq. Temp Rate Time (minutes> 
II <DegCl (C/minl period total 
1 -20--18 2.0 1.0 1.0 
2 -18-102 7.0 17.1 18.1 
3 102-202 30.3 3.3 21.4 

Valve A : closed Valve B : closed 

InJector A 
GC oven : 
Transfer-line: 
Ion source 

220 
110 
203 
184 

*** Instrument parameters *** 
- Post acquisition state -> Filament : Off Multiplier 

MODE: EI (+) Centroid + Temp - Sequence: VO ( 1 time window. 

Sequence Window II 1 
Number of cycles: 1 
Filament is ON 

0.0 Min 

Deg C 
Deg C 
Deg C 
Deg C 

i Off 

Mu 1 tip li er is ON 
Scan descriptor: VO Mass intervals: 
Total scan time: 1.000 s 

1 Positive ion mode. 
Master rate: 8 

o1PW: 
Int II 

1 

3 MFW: 70 
Lo mass 

36. 511 

MA: 50 
Hi mass 
300. 590 

TH: 1 
Time 

1. 000 

Calibration table: 

Interface number 
Instrument type 
Full scale mass 
Zero scale mass 
Intensity/ion 
Peak width 

3: 15JUN92F 

0 

Offset at low mass 
Offset at high mass 
Voltage settling time<msl 

G 
1170 

1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

Current instrum~nt parameters. 
Positive ion mode 

Resolution (high) 123. 00 
Resolution (low> 125. 00 
Guad offset -2.00 
Guad programming -1.00 
Lens offset -30.00 
Lens programming 0. 00 
Ext offset -4.00 
Ext programming 0.00 
Collector 30.00 
Ion offset 4. 00 

BL: 0 

Negative ion mode 
0.00 
0. 00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 



Ion 
Rod 

programming 1.00 
polarity Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer zero 

0.00 
Normal 

1279. 
750. 

10 ~-7 
128.0 

Analyzer Fore Pressure ......... . 
Separator/Source Pressure ...... . 

0.025 Torr 
0.373 Torr 

6/16/92 0:50:42 
ACOUISITION COMPLETED 
Scans 1 to 1464 Centroid 

Mode 
Centroid 

Scans 
1464 

,,. 

Sees 
1.7 

Out of 
1464.0 

Y. 
0. 1 

Peaks per 5can 
26520. 18. 

per sec 
18. 

000033 
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RIC 

RIC DATA: Fe611 114 
e6/16/92 e:19:00 CALI: 15JUH92F 113 
SAMPLE: -lee PPB HS WATER !CAL 
COHOS.: 1.00UG/L *S.e0ML *100?./HA *<HA/HA )/5.e0ML HAM 
RAHGE: G 1,1464 ·LABEL: H e, 4.e QUAH: A 0, 1.0 J 0 

143 

103.Jt 3~)J( l(\ 

., 

197 

I 

200 
3:20 

262 

1,_ 

321 

~ J 

400 
6:40 

483 

< 

583 

636 

I 
600 

10:00 

757 

7e5 

u\ 
I 

800 
11:20 

SCAHS 1 TO 1464 

BASE: U 20, 3 

878 

II Ill 

976 

1000 
16:40 

1136 

11,89 I 

I 
1200 
20:eo 

I 
140e 
23:20 

226816. 

SCAH 
TIME 



PROCEDURE TCA DIAGNOSTIC REPORT 6/16/92 1:09:09 
DATA FILE F0611 
REFERENCE 11TABLE 

000035 NAME LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 
REPORT I SOl 

( ---- STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - LIST NAMES - > 
PROC USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 

1 1 1 0 11 10 2 56 IS01/TC01 
1 1 1 0 11 11 4 113 IS02/TC02 
1 1 1 0 4 4 1 26 IS03/TC03 
3 3 1 37 13 13 1 59 IS04/TC04 
3 3 1 37 13 12 1 63 IS05/TC05 
3 3 1 37 7 7 1 46 IS06/TC06 
1 1 1 0 11 11 2 43 IS07/TC07 
1 1 1 0 4 4 8 8 IS08/TC08 

63 COMPOUNDS PROCESSED. 61 FOUND 

< COMPOUND :>< ------------ SEARCH ------------ >< SAT >< ------ CHRO ------- > 
NO LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 1 Vl 1 -464 466 466 1 996 128 466 1 2 V1 ,,. 20 -70 70 70 1 997 85 70 1 3 V1 10 -83 83 83 2 995 50 83 1 4 Vl 25 -102 102 103 1 1 995 62 103 1 5 V1 15 -143 143 143 1 988 94 143 1 6 Vl 35 -163 163 163 1 983 64 163 1 7 Vl 70 -197 197 197 1 996 101 197 1 8 Vl 32 -209 209 209 1 927 67 209 1 9 V1 80 -257 258 257 -1 1 994 96 257 1 10 V1 38 -261 262 45 260 1 11 V1 55 -261 262 261 -1 1 1000 56 261 1 12 V1 65 -261 262 260 -2 1 983 76 260 1 13 V1 40 -263 264 264 1 994 142 264 1 14 Vl 105 -271 272 271 -1 1 995 151 271 1 15 V1 50 -285 286 288 2 1 1000 43 288 1 16 Vl 45 -320 321 321 1 989 84 320 -1 1 17 Vl 95 -345 346 346 1 988 96 346 1 18 V1 60 -354 355 356 1 2 999 53 356 1 19 Vl 63 -356 357 358 1 1 1000 73 358 1 20 Vl 102 -376 377 376 -1 2 994 57 376 1 21 V1 90 -387 388 388 1 997 63 388 1 22 V2 25 -409 409 409 1 986 43 409 1 23 V1 94 -445 446 446 1 982 96 446 1 24 V1 98 -458 460 460 1 998 72 459 -1 1 25 V2 1 -566 567 567 1 999 114 567 1 26 V3 1 -844 844 844 1 996 117 844 1 27 V1 99 -472 473 473 1 979 42 473 1 28 V1 100 -481 482 482 1 996 83 482 

-i 
1 29 V2 15 -484 485 485 1 994 97 484 1 30 V2 20 -498 499 498 -1 1 998 117 498 1 31 V2 60 -518 519 519 1 974 78 519 1 32 V1 2 -519 520 519 -1 1 982 65 519 1 33 V1 110 -526 527 526 -1 1 979 62 526 1 34 V2 45 -582 583 583 1 992 130 583 1 35 V2 35 -602 603 603 1 986 63 603 1 36 Vl 115 -613 614 613 -1 1 993 174 613 1 37 V1 130 -626 627 628 1 1 994 88 628 1 38 V2 30 -636 637 636 -1 1 991 83 636 1 39 V2 75 -675 676 675 -1 1 994 63 675 1 40 V2 40 -680 680 680 1 996 75 680 1 41 V3 2 -700 700 700 1 985 98 700 1 42 V3 10 -704 704 

706 
43 704 1 43 V3 35 -706 706 1 990 92 706 1 44 V2 65 -739 739 739 1 995 75 739 1 45 V2 55 -754 754 755 1 1 950 97 755 1 46 V3 20 -757 757 757 1 962 164 757 1 47 V3 38 -758 758 758 1 986 41 758 1 48 V2 50 -789 789 789 1 987 129 789 1 49 V3 15 -790 790 789 -1 1 979 43 789 1 50 V2 70 -793 793 793 1 972 107 793 1 51 V3 40 -847 847 847 1 981 112 847 1 52 V3 50 -865 865 864 -1 1 991 106 864 1 53 V3 75 -878 878 878 2 990 106 878 1 54 V3 60 -919 919 919 1 992 106 918 -1 1 55 V3 55 -922 922 922 1 989 104 922 1 ·.56 V2 80 -937 937 937 1 990 173 937 1 57 V3 3 -976 976 976 1 994 95 976 1 58 V2 90 -1002- 1002 1002 1 992 75 1002 1 59 V3 25 -1005 1005 1005 1 987 83 1005 1 60 V3 30 ~1011 1011 1010 -1 1 989 53 1010 1 61 V3 80 -1096 1095 1095 2 988 146 1095 1 62 V3 90 -1107 1106 1106 2 988 146 1106 1 

A ::I Vel R"\ - t t ~A t 1 ::1 "\ t t ::1"\ ::> qRR t.4A t t ::1 "\ 1 



.. 

F06ll 
000036 

RMAL QUANTITATION SUMMARY FILE: 
COMPOUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
NO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 VIII I CIOI BROMOCHLOROMETHANE 128 466 1 22477. 1. 000 50.000 
2 V211 I CliO 1,4-DIFLUOROBENZENE 114 567 2 117000. I. 000 50.000 
3 V311 I CI20 CHLOROBENZENE-D5 117 844 3 81621. I. 000 50. 000 

4 V311 2 CS05 TOLUENE-DB 98 700 3 183863. 1. 095 102. 823 :s V311 3 CSIO BROMOFLUOROBENZENE 95 976 3 119987. 0. 735 99. 988 
6 Vlll 2 CSI5 1,2-DICHLOROETHANE- 65 519 I 105169. 2. 296 101. 913 

7 VIII 20 VOOI DICHLORODIFLUOROMET 85 70 1 22514. 0.629 79.596 B Vlll 10 COlO CHLOROMETHANE 50 83 I 35159. 0. 911 85. 879 
9 Vlll 25 C020 VINYL CHLORIDE 62 103 1 42750. 1. 147 82.904 

10 Vlll 15 COI:S BROMOMETHANE 94 143 I 47099. 1. 210 86.609 
II VIII 35 C025 CHLOROETHANE 64 163 I 32470. 0. 895 80. 701 
12 Vlll 70 V007 TRICHLDRDFLUDROMETH 101 197 1 133629. 2. 719 109.310 
13 VIII 32 V003 DICHLDROFLUOROMETHA 67 209 I 64086. I. 992 71. 564 
14 VIII au C045 1, 1-DICHLOROETHENE 96 257 I 57247. I. 302 97. 816 
15 VIII 65 C040 CARBON DISULFIDE 76 260 I 126805. 2.838 99. 405 
16 Vlll105 V015 TRICHLORO-TRIFLUORO 151 271 I 50284. I. 509 74. 138 
17 Vl#.50 C035 ACETONE 43 288 I 11611. 0.385 67. 139 
18 VI# 45 C030 METHYLENE CHLORIDE 84 320 1 69669. 1. 745 88.805 
19 VI# 95 V012 TRANS-1,2-DICHLOROE 96 346 1 57905. 1. 389 92.709 
20 V1#102 V009 HEXANE 57 376 1 69641. 1. 853 83. 581 
21 Vl# 90 C0 50 1, 1-DICHLOROETHANE 63 388 1 118895. 2. 774 95. 350 
22 V2# 25 C125 VINYL ACETATE 43 409 2 129664. 0. 622 89. 112 
23 Vl# 94 VOlt CIS-1.2-DICHLOROETH 96 446 1 77061. 1. 658 103.386 
24 Vlll 98 Cl!O 2-BUTANONE 72 459 1 3936. 0.090 97.401 
25 VI# 99 VOI3 TETRAHYDROFURAN 42 473 1 13045. 0.375 77.471 
26 V1#100 C060 CHLOROFORM 83 482 1 161155. 3.791 94. 561 
27 V211 15 C115 1, 1, 1-TRICHLOROETHA 97 484 2 153070. 0. 704 92.904 
28 V211 20 C120 CARBONTETRACHLORIDE 117 498 2 149101. 0. 687 92. 726 
29 V2# 60 C165 BENZENE 78 519 2 208066. 0.989 89.941 
30 VlllliO C065 1.2-DICHLOROETHANE 62 526 I 122625. 2.763 98. 734 
31 V211 45 C!50 TRICHLOROETHENE 130 583 2 106032. 0. 499 90.867 
32 V2# 35 Cl40 1,2-DICHLOROPROPANE 63 603 2 92496. 0.434 91. 114 
33 V!#l30 V0!9 I. 4-DIDXANE BB 628 I 9578. 0. 017 1221. 490 
34 V211 30 Cl30 BROMODICHLORDMETHAN 83 636 2 160077. 0. 727 94.096 
35 V211 75 V023 2-CHLDRDETHYL VINYL 63 675. 2 8635. 0.222 16.619 
36 V211 40 Cl43 CIS-1,3-DICHLOROPRO 75 680 2 202243. 0. 554 155.898 
37 V3# !0 C205 4-METHYL-2-PENTANON 43 704 3 66206. 0. 443 91. 541 
38 V3# 35 C230 TOLUENE 92 706 3 135694. 0.834 99.685 
39 V2# 65 C172 TRANS-!,3-DICHLDRDP 75 739 2 39880. 0.459 37. 109 
40 V2# 55 Cl60 I, 1,2-TRICHLOROETHA 97 755 2 68904. 0.322 91. 365 
41 V3# 20 C220 TETRACHLOROETHENE 164 757 3 77638. 0.448 106. 246 
42 V311 15 C210 2-HEXANONE 43 789 3 36696. 0.251 89. 532 
43 V2# :SO CI:S:S DIBROMDCHLOROMETHAN 129 789 2 133806. 0. 581 98.362 
44 V211 70 V022 1,2-DIBRDMOETHANE 107 793 2 166213. 0. 431 164.627 
45 V3# 40 C235 CHLOROBENZENE 112 847 3 163221. 0. 970 103.112 
46 V3# 50 C240 ETHYLBENZENE 106 864 3 75393. 0. 471 98. 140 
47 V311 75 V032 M+P XYLENES 106 878 3 137614. 0.813 103.659 
48 V3# 60 V029 0-XYLENE 106 918 3 79960. 0. 477 102. 730 
49 V3# 55 C245 STYRENE 104 922 3 167847. 1. 003 102. 534 
50 V2# 80 C180 BROMOFORM 173 937 2 95712. 0.453 90. 196 
51 V3# 25 C225 !, 1,2,2-TETRACHLORO 83 1005 3 117335. 0.764 94. 133 
52 V3# 80 V035 M-DICHLOROBENZENE 146 1095 3 162938. 0.918 .108. 690 
53 V3# 90 V037 P-DICHLOROBENZENE 146 1106 3 168675. 0. 948 108. 999 
54 V3# 85 V036 0-DICHLOROBENZENE 146 1135 3 156728. 0. 884 108. 587 
55 VI# 38 V040 ETHANOL 45 260 I 515. 0. 001 2279. 580 
56 VI# 40 V004 IODOMETHANE 142 264 I 208394. 2. 759 168. 030 
57 VI# 55 voo:s ACROLEIN 56 261 I 30987. 0. 188 365.984 
58 VI# 60 V006 ACRYLONITRILE 53 356 I 41783. 0.302 308. 096 
59 VI# 63 TERT-BUTYL METHYL ETHER 73 358 I 82618. 2.283 80.511 
60 V1#115 V016 DIBROMDMETHANE 174 613 I 66531. 1. 717 86.214 
61 V2# 90 V025 1.2.3-TRICHLOROPROP 75 1002 2 71031. 0.381 79.632 
62 V3# 38 V027 ETHYL METHACRYLATE 41 758 3 130407. 0. 467 171. 105 
63 V3# 30 V026 T-1,4-DICHLOR0-2-BU 53 1010 3 25176. 0. 183 84. 433 
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DATA FROM FILE: FB611 SCANS 50 TO SBB ACQUIRED: 06/16/92 0:19:00 
CALI: FB611 13 

SAMPLE: -100 PPB HS WATER !CAL 
CONDS.: 1.B0UG/L *5.BBML *100?./NA *<NA/NA )/5.BBML NA M 
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~ DATA FROM FILE: Fe611 SCANS see TO 14ee ACQUIRED: e6/16/92 e:19:ee 
0 CALI: Fe611 13 
0 SAMPLE: -1ee PPB HS WATER ICAL 
0 COHOS.: 1.eeUG/L *5.e0ML *1ee?./HA *<HA/HA )/5.eeML HAM 
0 

I see ~------......~.. ____ .L,_ ___ _j__ 
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Name List: HEDR1 
File Name: F0612 

( 1lFormat: VOAIND 
( 3) SAMPLE: 150 PPB HS 
( 5lCOMMENT: !CAL 

Entry ll 

111 )Quan List Units: 1. OOUG/L 
(13)Extract Dilution: NA 
( 15lExtract Vol. Used: NA 
( 17lPercent Moisture: NA 
(20lSURROGATE VOLUME:: 0.00500L 

6/16/92 0:51:47 
Acquisition started 

i. or 1 

2lPRD,JECT: 
( 4lMATRIX: WATER 
( 10lAnalyst: EG 
(12lPurge Volume: 5. OOML 
114lExtract Volume: NA 
(16lSample Amount: 5.00ML 
( 19lRun Factor: 1. OOUG/L 

·oooo39 

Acquire Run 3:F0612 
,06/16/92 0:51:00 + 0:00 Free sectors: 10062 

Starting 
Scan: 0 of 1464 

Sample: -150 PPB HS WATER !CAL 
.Conds.: 1.00UG/L •5.00ML •100X/NA •<NA/NA )/5.00ML 
Formula: 1. OOUG/L0.00500L Instrument: I50F 
Submitted by: RMAL Analyst: EG 

NA M 
Weight: 
Acct. No: ,,. 

GC not ready and being e~uilibrated *** *** GC Desc. : VN lapsed time : 
Seq. Tem~ Rate Time <minutes) 

ll <Deg > (C/minl period total Injector A 220 
1 -20--18 2. 0 1.0 1.0 GC oven 107 
2 -18-102 7.0 17. 1 18. 1 Transfer-line: 204 
3 102-202 30.3 3.3 21. 4 Ion source 184 

Valve A closed Valve B closed 
*** Instrument parameters *** 

Post ac~uisition state -> Filament : Off Multiplier 
i MODE: El (+) entroid + Temp - Sequence: vo ( 1 time window. 

Sequence Window ll 1 
Number of cycles: 1 

0.000 
VDAIND 

0.0 Min 

Deg c 
Deg c 
Deg c 
Deg c 

Off 

Scan descriptor: 
·Total scan time: 

Filament is ON 
Multiplier is ON 

VO Mass intervals: 
1. 000 s 

1 Positive ion mode. 
Master rate: 8 

MPW: 
lnt ll 

1 

3 MFW: 70 
Lo mass 

36. 511 

MA: 50 
Hi mass 
300. 590 

TH: 1 
Time 

1. 000 

Calibration table: 

Interface number 
Instrument type 
Full scale mass 
Zero scale mass 
Intensity/ion 
Peak width 

3: 15JUN92F 

0 

Offset at low mass 
Offset at high mass 
Voltage settling time(msl 

Q 
1170 

1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

Current instrum~nt parameters. 
. Positive ion mode 

Resolution (high) 123.00 
Resolution (Jowl 125.00 
Quad offset -2.00 
Quad programming -1.00 
Lens offset -30.00 
Lens programming 0.00 
Ext offset -4.00 
Ext programming 0.00 
Collector 30.00 
Ion offset 4.00 

BL: 0 

Negative ion mode 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 



.. 

Ion 
Rod 

programming 1.00 
polarity Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer zero 

o.oo· 
Normal 

1279. 
750. 

10 ~-7 
128.0 

Analyzer Fore Pressure ........... : 0.025 Torr 
Separator/Source Pressure . . . . . . . . . 0. 381 Torr 

6/16/92 1:22:22 
ACQUISITION COMPLETED 
Scans 1 to 1464 Centroid 

Mode 
Centroid 

Scans 
1464 

,,. 

Sees 
1.7 

Out of 
1464.0 

7. 
0. 1 

Peaks peT' scan 
30013. 21. 

000040 

per sec 
21. 
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-

RIC DATA: F0612 14 
06/16/92 0:51:00 CALI: 15JUH92F 13 
SAMPLE: -150 PPB HS WATER ICAL 
COHOS.: 1.00UG/L *5.00ML *1007./NA *<NA/NA )/5,00ML NA M 
RANGE: G 1,1464 LABEL: N 0, 4.0 QUAN: A 0, 1.0 J 0 

756 

197 

143 i 
'~~ L:!_ ~ 1 

I 
200 
3:20 

262 

.... 

320 

I 

400 
6:40 

518 
482 

582 

635 

' \ 
_I_ 
600 

10:00 

704 

j 
\ 

-'-800 
l:'=l:20 

SCANS 1 TO 1464 

BASE: U 20, 3 

877 

I 

' 1 ... 

975 

' \. 

1000 
16:40 

I 

1135 

I 

\, 1,. 11.88 
I 

12130 
20:00 

1325 
I 

14130 
23:20 

320000. 

SCAN 
.TTME 



PROCEDURE TCA DIAGNOSTIC REPORT 6/16/92 1:24:46 
DATA FILE F0612 000042 REFERENCE liT ABLE 
NAME LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 

REPORT I SOl 

" ---- STANDARDS ----- :>( --- PLUS UNKNOWNS --- :>< - LIST NAMES - > 
PROC USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 

1 1 1 0 11 11 1 154 IS01/TC01 
1 1 1 0 11 11 4 177 IS02/TC02 
1 1 1 0 4 4 1 86 IS03/TC03 
3 3 1 37 13 13 1 73 IS04/TC04 
3 3 1 37 13 12 1 64 IS05/TC05 
3 3 1 37 7 7 1 46 IS06/TC06 
1 1 1 0 11 11 ., 30 IS07/TC07 ~ 

1 1 1 0 4 4 4 62 IS08/TC08 

63 COMPOUNDS PROCESSED, 62 FOUND 

_( COMPOUND >< ------------ SEARCH ------------ >< SAT >< ------ CHRO ------- > 
NO LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 

1 Vl 1 -464 465 465 1 995 128 465 1 
2 V1 20 -70 71 69 -2 1 995 85 67 -2 1 
3 V1 fl" 10 -83 84 87 3 1 996 50 87 1 
4 V1 25 -102 103 103 1 998 62 103 1 
5 V1 15 -143 143 143 1 989 94 143 1 
6 V1 35 -163 163 163 1 985 64 163 1 
7 V1 70 -197 197 197 1 993 101 197 1 
8 V1 32 -209 209 209 1 927 67 209 1 
9 V1 80 -257 257 257 1 990 96 257 1 

10 V1 38 -261 261 259 -2 1 897 45 259 1 
11 V1 55 -261 261 261 

-2 
1 1000 56 261 . 1 

12 V1 65 -261 262 260 1 981 76 260 1 
13 V1 40 -263 264 264 

-2 
1 999 142 264 1 

14 V1 105 -271 272 270 1 996 151 270 1 
15 Vl 50 -285 286 289 3 1 997 43 289 1 
16 V1 45 -320 321 320 -1 1 990 84 320 1 
17 V1 95 -345 346 345 -1 1 993 96 345 1 
18 V1 60 -354 355 356 1 2 1000 53 356 1 
19 V1 63 -356 357 359 2 1 999 73 359 1 
20 V1 102 -376 377 375 -2 2 998 57 375 1 
21 V1 90 -387 388 387 -1 1 998 63 387 1 
22 V2 25 -409 409 409 1 985 43 409 1 
23 V1 94 -445 446 445 -1 1 981 96 444 -1 1 
24 V1 98 -458 459 460 1 1 994 72 460 1 
25 V2 1 -566 566 566 1 998 114 566 1 
26 V3 1 -844 843 843 1 997 117 843 1 
27 V1 99 -472 472 473 1 1 985 42 473 1 
28 Vl 100 -481 481 481 1 997 83 481 1 
29 V2 15 -484 484 483 -1 1 997 97 483 1 
30 V2 20 -498 498 497 -1 1 998 117 497 1 
31 V2 60 -518 518 518 1 969 78 517 -1 1 
32 Vl 2 -519 519 518 -1 1 985 65 519 1 1 
33 V1 110 -526 526 525 -1 1 980 62 525 1 
34 V2 45 -582 582 582 1 989 130 581 -1 1 
35 V2 35 -602 601 601 1 985 63 601 1 
36 V1 115 -613 612 612 1 991 174 612 1 
37 V1 130 -626 626 626 1 991 88 626 1 
38 V2 30 -636 636 635 -1 1 991 83 635 1 
39 V2 75 :...675 674 674 1 851 63 

678 40 V2 40 -680 679 678 -1 1 998 75 1 
41 V3 2 -700 699 699 1 982 98 699 1 
42 V3 10 -704 703 

992 
43 703 1 

43 V3 35 -706 705 705 1 92 705 1 
44 V2 65 -739 738 738 1 995 75 738 1 
45 V2 55 -754 753 754 1 1 951 97 753 -1 1 
46 V3 20 -757 756 756 1 955 164 756 1 
47 V3 38 -758 757 757 1 991 41 757 1 
48 V2 50 -789 788 788 1 987 129 788 1 
49 V3 15 -790 789 788 -1 1 978 43 788 1 
50 V2 70 -793 792 792 1 974 107 792 1 
51 V3 40 -847 846 846 1 982 112 846 1 
52 V3 50 -865 864 863 -1 1 993 106 863 1 
53 V3 75 -878 877 877 2 994 106 877 1 
54 V3 60 -919 918 918 1 994 106 918 1 
55 V3 55 -922 921 921 1 994 104 921 1 
:l6 V2 80 -937 936 936 1 990 173 936 1 
57 V3 3 -976 975 975 1 997 95 975 1 
58 V2 90 -1002- 1001 1001 1 994 75 1001 1 
59 V3 25 -1005 1004 1004 1 979 83 1004 1 
60 V3 30 -1011 1010 1010 1 989 53 1010 1 
61 V3 80 -1096 1094 1094 2 987 146 1094 1 
62 V3 90 -1107 1105 1105 2 987 146 1105 1 
b:-:1 V:-:1 R~ -1 1 ::lA 11 :14 1 1 ::l!'i 1 1 qR:-1 14A 1 I :1~ I 



F06i2 
000043 

RMAL OUANTITATION SUMMARY FILE: 
COMPOUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
NO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 VIII 1 CIO! BROMOCHLOROMETHANE 128 465 1 17543. 1. 000 50.000 
2 V2# 1 CliO 1,4-DIFLUOROBENZENE 114 566 2 93193. 1. 000 50.000 
3 V311 1 CI20 CHLOROBENZENE-D5 117 843 3 69633. 1. 000 50.000 

4 V311 2 CS05 TOLUENE-DB 98 699 3 286877. 1. 094 188.223 
5 V311 3 CSIO BROMOFLUOROBENZENE 95 975 3 182512. 0.776 168.889 
6 VIII 2 CS15 1.2-DICHLOROETHANE- 65 519 1 154862. 2. 582 170.956 

7 VIII 20 VOOl DICHLORODIFLUOROMET 85 67 1 38586. 0. 591 185.938 
8 VIII 10 COlO CHLOROMETHANE 50 87 1 45203. 0.620 207.702 
9 VIII 25 C020 VINYL CHLORIDE 62 103 1 56671. 0. 993 162.694 

10 VIII 15 C015 BROMOMETHANE 94 143 1 63358. 1. 163 155.306 
II VIII 35 C025 CHLOROETHANE 64 163 1 44024. 0. 812 154.453 
12 VIII 70 V007 TRICHLOROFLUOROMETH 101 197 1 201913. 4. 887 117.754 
13 V111 3~ .. V003 DICHLOROFLUOROMETHA 67 209 1 134630. 2. 882 133. 126 
14 VIII 80 C045 1, 1-DICHLOROETHENE 96 257 1 81169. 1. 811 127.768 
15 VIII 65 C040 CARBON DISULFIDE 76 260 1 183943. 4. 079 128.536 
16 Vlll105 V015 TRICHLORO-TRIFLUORO 151 270 1 78756. 1. 814 123. 724 
17 VIII 50 C035 ACETONE 43 289 1 14368. 0. 403 101. 639 
18 Vlll 45 C030 METHYLENE CHLORIDE 84 320 1 85798. 2.215 110. 382 
19 VIII 95 V012 TRANS-1,2-0ICHLOROE 96 345 1 69171. 1. 464 134.662 
20 V111102 V009 HEXANE 57 375 1 110948. 1. 775 178. 110 
21 V111 90 C0 50 1, 1-DICHLOROETHANE 63 387 1 143812. 2.451 167.221 
22 V2# 25 C125 VINYL ACETATE 43 409 2 167107. 0. 574 156. 294 
23 Vlll 94 VOl! CIS-1,2-DICHLOROETH 96 444 1 92136. 1. 583 165.907 
24 VIII 98 CliO 2-BUTANONE 72 460 1 4625. 0. 106 124.687 
25 VIII 99 V013 TETRAHYDROFURAN 42 473 1 20818. 0.391 151.667 
26 VIII!OO C060 CHLOROFORM 83 481 1 195240. 3. 909 142.361 
27 V211 15 C115 1, I, 1-TRICHLOROETHA 97 483 2 189866. 0. 777 131. 128 
28 V2# 20 C120 CARBONTETRACHLDRIDE 117 497 2 191224. 0. 743 138.065 
29 V211 60 Cl65 BENZENE 78 517 2 261862. 1. 029 136. 587 
30 VlllllO C065 1,2-DICHLDROETHANE 62 525 I 151807. 2. 996 144.398 
31 V211 45 C150 TRICHLOROETHENE 130 581 2 134246. 0. 454 158. 677 
32 V2lt 35 C140 1,2-DICHLDROPRDPANE 63 601 2 114400. 0. 367 167.260 
33 Vlll!30 V019 1. 4-0IOXANE 88 626 1 14610. 0.010 4256.280 
34 V211 30 C130 BROMDDICHLORDMETHAN 83 635 2 203555. 0. 737 148. 198 ./' 35 V211 75 V023 2-CHLORDETHYL VINYL 63 678 2 3194. 0. 229 7.482 
36 V211 40 C143 CIS-1,3-DICHLOROPRO 75 678 2 251042. 0. 573 234.885 
37 V311 10 C205 4-METHYL-2-PENTANON 43 703 3 84409. 0.380 159.486 
38 V311 35 C230 TOLUENE 92 705 3 176320. 0. 802 157.836 
39 V211 65 C172 TRANS-1,3-DICHLOROP 75 738 2 53522. 0. 491 58. 514 
40 V211 55 C160 !, 1.2-TRICHLOROETHA 97 753 2 89024. 0. 341 140. 082 
41 V311 20 C220 TETRACHLOROETHENE 164 756 3 90553. 0. 449 144. 948 
42 V311 15 C210 2-HEXANONE 43 788 3 49235. 0. 219 161.614 
43 V211 50 C155 DIBROMOCHLOROMETHAN 129 788 2 169478. 0. 607 149. 878 
44 V211 70 V022 1,2-DIBROMOETHANE 107 792 2 278668. 0. 453 329.902 
45 V311 40 C235 CHLOROBENZENE 112 846 3 206853. 0. 982 !51. 252 
46 V311 50 C240 ETHYLBENZENE 106 863 3 96695. 0. 470 147.726 
47 V311 75 V032 M+P XYLENES 106 877 3 167874. 0. 813 148. 279 
48 V311 60 V029 0-XYLENE 106 918 3 103088. 0. 500 148. 175 
49 V311 55 C245 STYRENE 104 921 3 214831. 1. 046 147.477 
50 V211 80 ClBO BROMOFORM 173 936 2 123140. 0.457 144.667 
51 V311 25 C225 t, 1.2,2-TETRACHLORO 83 1004 3 153050. 0. 753 145.852 
52 V3# 80 V035 M-DICHLDRDBENZENE 146 1094 3 188006. 0.996 .135. 493 
53 V3# 90 V037 P-OICHLOROBENZENE 146 1105 3 212674. I. 093 139.656 
54 V3# 85 V036 0-0ICHLORDBENZENE 146 1135 3 179055. 0.906 141.952 
55 VIII 38 V040 ETHANOL 45 259 1 840. 0.003 912. 100 
56 VI# 40 V004 IODOMETHANE 142 264 1 403077. 3. 938 291. 691 
57 VI# 55 V005 ACROLEIN 56 261 I 57235. 0.230 710. 331 
58 VI# 60 V006 ACRYLONITRILE 53 356 I 65126. 0.263 706. 352 
59 VI# 63 TERT-BUTYL ~!ETHYL ETHER 73 359 1 130336. 2. 160 171.940 
60 Vlll115 V016 OIBROMOMETHANE 174 612 I 99774. 1. 534 185.415 
61 V211 90 V025 1,2,3-TRICHLOROPROP 75 1001 2 115323. 0. 406 152.307 
62 V311 38 V027 ETHYL METHACRYLATE 41 757 3 217517. 0.480 325.685 
63 V3# 30 V026 T-1,4-0ICHLORD-2-BU 53 1010 3 42947. 0.207 148.958 



DATA FROM FILE: Fe612 SCAHS. se TO see ACQUIRED: 06/16/92 e:S1:ee 
CALI : Fe612 113 

'<1' 
~ 
0 
0 
0 
0 

SAMPLE: -1se PPS HS WATER ICAL 
COHOS.: 1.e0UG/L ;s.eeML *1eB?~HA *<HA/HA )/S,eeML HAM 

1ee 
1:4e 

~-c TC 
- TC 

' _j 

P._TC 
I> TC 

2ee 
3:2e -

3ee 
s:ee 

JTC 

4ee 
6:4e 

I~ 
see 
8:2e 

-

600 
10:0e 

700 
11:40 

r~~~ 

-
r-

It:::' 
-

.. TC 
TC 

.,.,.. 

'" 

TC 
C TC 

~C TC 
TC 

TC 

TC .,.,.. 
~ 

Clle 1.4-DIFL~SEHZEHE 

TC 

TC 
_rses TOLUEHE-08 

TC ~ 

.,.,.. 

I 100.e?. ( 32eeee.) 



an 
oo:ro 
0 
0 
0 
0 

DATA FROM FILE: F0612 

SAMPLE: -150 PPB HS WATER ICAL 

SCAHS 800 TO 1400 ACQUIRED: 06116/92 0:51:00 
CALI: F0612 #3 

COHOS.: 1.00UG/L *5.00ML *1007./HA *<HA/HA )/5,00ML HAM 

L 

11001 TC 18:20 ~ TC TC 

1200 -
20:00 

1300 -
21:40 

rr~~ -
;;. 

I 



GC/MS VOA 

METHOD/TEST __.m~.J.ID~--
INSTRUMENT F ---'----

INITIAL CALIBRATION DATE 081o3)%/ 

000046 



Enseco QC/MS 
000047 

VOA AP9 CALIBRATION CHECK 

NITIAL CALIBRATION 20 UG/L 
NITIAL CALIBRATION 50 UQ/L 
NITIAL CALIBRATION 100 UQ/L 
~ITIAL CALIBRATION 150 UG/L 
NITIAL CALIBRATION 200 UG/L 

F2869 
F2870 
F2871 
F2872 
F2873 

08/03/90 
08/03/90 
08/03/90 
08/03/90 
08/03/90 

15:01:00 
15:36:00 
16:10:00 
16:46:00 
17:21:00 

Initial Calib~ation Continuing Calib~ation 
.ib~a~y Response Facto~ X RSD Response Facto~ X Diff 
Ent~y Compound Avg Min Max Min Max 
:==•~====•==--=••••m=-=•===•==a•====•••=•=••=••=••=======a==-==••=•============= 

'1 30 V002 ACETONITRILE 
'1 40 V004 IODOMETHANE 
'1 55 V005 ACROLEIN 
'1 60 V006 ACRYLONITRILE 
'1 75 PROPIONITRILE (ETHYL 
'1 85 ALLYL CHLORIDE (3-CH 
'1 115 V016 DIBROMOMETHANE 
'1 120 V017 METHACRYLONITRI 
'1 125 ISOBUTANOL 
'1 135 CHLOROPRENE (2-CHLOR 
'2 28 METHYL METHACRYLATE 
'2 85 V024 1, 1. 1, 2-TETRACH 
'2 90 V025 1.2.3-TRICHLORO 
'3 38 V027 ETHYL METHACRYL 
'3 30 V026 T-1.4-DICHLOR0-
'3 45 V028 1. 2-DIBROM0-3-C 

0.033 
4. 175 
0.098 
0.274 
0.092 
0.699 
1.940 
0.630 
0.038 
1.092 
0.270 
0.408 
0.420 
0.396 
0. 115 
0. 188 

55.8 
-··7. 9 

5.4 
19.2 
17.1 
19.8 
9.3 

23. 5 
11. 1 
11. 0 
12.7 
5.7 

21.0 
11.2 
10.9 
11.4 



Enseco GC/I'IS 
VOA AP9 CALIBRATION CHECK 000048 

~ITIAL CALIBRATION 20 UQ/L F2869 08/03/90 15:01:00 
~ITIAL CALIBRATION 50 UG/L F2870 08/03/90 15:36:00 
~ITIAL CALIBRATION 100 UQ/L F2871 08/03/90 16:10:00 
JITIAL CALIBRATION 150 UQ/L F2872 08/03/90 16:46:00 
~ITIAL CALIBRATION 200 UG/L F2873 08/03/90 17:21:00 

F2869 F2870 F2871 F2872 F2873 
ib • Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF 
:m•••m••====-~=••========•=====•==•==s====-======•=================•=========== 

1 30 200. 0.031 500, 0.009 1000. 0.046 1500. 0.022 2000. 0.055 
1 40 40. 4.116 100, 4. 168 200. 4.037 300. 3.833 400. 4.722 
1 55 100. 0.093 250, 0.093 500. 0. 101 750. 0. 105 1000. 0. 100 
1 60 eo. 0.218 200, 0.254 400. 0.262 600. 0.275 8oo. 0.360 
1 75 20. 0.075 50. 0. 104 100. 0.086 150. 0.083 200. 0. 113 
1 85 10. 0.585 25. 0.616 50. 0.674 75. 0.683 100. 0.936 
1 115 20. 1. 801 50. 1.891 100. 1. 860 150. 1.890 200. 2.256 
1 120 20. 0.653 50. 0.678 100. 0.465 150, 0.513 200. 0.840 
1 125 200. 0.036 500, 0.033 1000. 0.037 1500. 0.042 2000. 0.043 
1 135 20. 1.019 50, 1. 021 too. 1. 069 150. 1.046 200. 1. 304 
2 28 40. 0.230 100, 0.290 200. 0.273 300. 0.314 400. 0.243 
2 85 20. 0.409 50, 0.404 100, 0.391 150. 0.389 200. 0.447 
2 90 20. 0.329 50. 0.339 100. 0.450 150. 0.440 200. 0.542 
3 38 40. 0.347 100, 0.389 200. 0.390 300. 0.386 400. 0.469 
3 30 20. 0.103 50, 0. 111 100. 0. 111 150. 0.112 200. 0. 136 
3 45 40. 0. 172 100, 0. 182 200. 0. 183 300. 0. 179 400. 0.226 



Name List: HEDRl 
File Name: F2975 

Entry 8 1 of' 1 V 0 It J1 fr :5TV 
( 1lFo~mat: VOACLP 
( 3lSample ID: VSTD050 
< 5lMatrix: 
< 7lFraction: VOA 
<10lAnalyst: BA 
(12lPu~ge Volume: NA 
<14lExt~act Volume: NA 
C16lSample Amount: NA 
<19lRun Factor: NA 

8/13/90 10:35:29 
Ac~uisition started 

< 2lCase: STDF 
< 4)Level: 
< 6)Lab Sample ID: 3598 
< 8lType: CAL 
<11l0uan List Units: UG/L 
<13lExt~act Dilution: NA 
<15lExt~act Vol. Used: NA 
(17lPercent Moisture: NA 
<20lSURROGATE VOLUME:: NA 

c~uire Run O:F2975 Starting 
8/13/90 10:35:00 + 0:00 Free sectors: 27722 
am~le: CLP,STDF ,,VSTD050, , ,3598,VOA,CAL, 
onas. : UG/L *NA *1007./NA *<NA/NA l/NA NA M 

Scan: 0 of' 1590 

000049 

ormula: NANA Inst~ument: I50F 
ubmitted by: RMAL Analyst: BA 

Weight: 0.000 
Acct. No: VOACLP 

C Desc. : VA 
*** GC not ready and 

e~. Temp Rate Time <minutes l 
8 <DegCl (C/min) period total 
1 -20--20 1.0 1.0 
2 -20-100 8.3 14.4 15.4 
3 100-200 12.5 8.0 23.4 
alve A : closed Valve B closed 

being e~uilibrated *** 
Elapsed time : 

InJector A 220 
GC oven . 68 
Transf'e~-line: 310 
Ion sou~ce : 197 

0.0 Min 

Deg C 
Deg C 
Deg C 
Deg C 

*** Instrument parameters *** 
Post acquisition state.-> Filament : Off' Multiplier Off' 

ODE: EI (+) Cent~oid + T&mp - Sequence: VO < 1 time window. i 
equence Window 8 1 

Number of' cycles: 1 
Filament is ON 
Multiplie~ is ON 

can descriptor: VO Mass intervals: 
otal scan time: 1. 000 s 

PW: 3 
Int 8 

1 

MFW: 70 
Lo mass 

36. 511 

11A: 20 
Hi mass 
300. 590 

TH: 1 
Time 

1.000 

BL: 

Calib~ation table: 

Inte~f'ace numb&r 
Inst~ument type 
Full scale mass 
Ze~o scale mass 
Intensity/ion 
Pea·k 111idth 

3:081390CF 

0 

Offset at low mass 
Offset at high mass 
Voltage settling time(msl 

G 
1170 u 

1 u 
2 

1000. OIIIIU 
0 mmu 
0 mmu 
4 

1 

0 

Positive ion mode. 
Master rate: 8 

u~~ent inst~ument pa~ameters. 
Positive ion mode 

Resolution (high) 140.00 
Negative ion mode 

0.00 
Resolution <low> 155.00 0.00 
Quad offset 0.00 0.00 
Guad p~ogramming 0.00 
Lens offset -40.00 

0.00 
0.00 

Lens p~ogramming 0.00 
Ext offset 2.00 

0.00 
0.00 

Ext p~ogramming 0.00 
Collector 30.00 

0.00 
0.00 

Ion offset 3.70 0.00 



Ion 
Rod 

programming 5.00 
polarit~ Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer zero 

nalyzer Fore Pressure ........... : 0.003 
eparator/Source Pressure ......... 0.061 

B/13/90 11: 11:29 
ACQUISITION COMPLETED 
Scans 1 to 1590 Centroid 

ode Scans Sees Out 0, X 
entroid 1590 1. 2 1590.0 0. 1 

0.00 
Normal 

1353. 
750. 

10 A-7 
122.0 

Torr 
Torr 

Peaks per 
15462. 

000050 

scan per sec 
10. 10. 



~ 
L") 
0 
0 
0 
0 

1-100.0 

. 

RIC -

-

RIC DATA: F2975 14 
08/13/90 10:35:00 CALI: 081390CF 13 
SAMPLE: CLP,STDF ,USTD050 , , ,3598,UQA,CAL , 
COHOS.: UG/L *HA *100?./HA *(HA/HA )/HA HAM 
RANGE: G 1,1590 LABEL: H 9, 4.0 QUAH: A 0, 1.0 J 

7 2 

276 788 

665 

549 

605 

460 

507 

398 

44 

" \J "" \,. \ \ 
I I _I_ 

200 400 600 800 

SCANS 1 TO 1590 

B BASE: u 20. 3 
--- 75136. 

1099 

1212 

'-. 9~8 1ap5 
-, I T 

1000 1200 1400 SCAN 



'ROCEDURE TCA DIAGNOSTIC REPORT 8/13/90 11:15:07 
•ATA FILE F297S 

000052 :EFERENCE 11TABLE 
lAME LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 

REPORT IS01 

STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - LIST NAMES - > 
PROC USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 

1 1 1 0 8 7 4 100 IS01/TC01 
3 3 1 0 8 8 2 91 IS02/TC02 
1 1 1 0 s s 1 2:50 IS03/TC03 

19 COMPOUNDS PROCESSED, 18 FOUND 

COMPOUND >< ------------ SEARCH ------------ >< SAT >< ------ CHRO ------- > 
NO LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 

1 V1 1 -4:59 460 460 1 998 128 460 1 
2 V1 S5 -273 270 270 1 999 56 270 1 
3 V1 40 -280 277 276 -1 1 997 142 276 1 
4 V1 85 -315 313 313 

2 
2 993 76 314 1 1 

5 V1 30 -321 319 321 2 951 40 319 -2 2 
6 V1 60 -359 3S8 358 1 1000 S3 358 1 
7 V1 13S -398 398 398 1 987 S3 398 1 
8 V1 75 -456 457 

:549 995 
54 456 1 

9 V2 1 -548 549 1 114 :549 1 
10 V3 1 -787 788 788 1 998 117 788 1 
11 V1 120 -466 466 46S -1 1 981 41 465 

i 
1 

12 V1 125 -535 536 :535 -1 1 991 41 536 2 
13 V1 llS -588 589 :590 1 1 992 174 590 

-i 1 
14 V2 28 -604 605 605 2 992 41 604 1 
15 V3 38 -710 711 712 ·1 1 991 41 713 1 1 
16 V2 85 -801 803 801 -2 1 984 131 801 1 
17 V2 90 -915 917 920 3 1 988 7:5 920 1 
18 V3 30 -923 92:5 926 1 1 988 53 926 1 
19 V3 4:5 -1099 1101 1099 -2 1 994 1:57 1099 1 



MAL GUANTITATION SUMMARY FILE: F297~ 000053 
OMPOUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
NO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

lVHt 1 ClOt BROMOCHLOROMETHANE 128 460 1 30780. 1. 000 :50.000 
2 V2lt 1 CI10 1.4-DIFLUOROBENZENE 114 :549 2 137229. 1.000 :50.000 
3 V3lt 1 CI20 CHLOROBENZENE-D5 117 788 3 114930. 1. 000 :50.000 

4 Vllt 30 V002 ACETONITRILE 40 319 1 643:5. 0.009 1193.260 
:5 V1lt 40 V004 IODOMETHANE 142 276 1 24:571:5. 3.662 109.00:5 
6VHt :5~ VOO:I ACROLEIN :56 270 1 13783. 0.097 231.766 
7 Vllt 60 V006 ACRYLONITRILE :53 3:58 1 2~869. 0.294 142.9:59 
8 Vllt 7:5 PROPIONITRILE CETHYL CYA :54 4~6 1 2414. 0.054 72.444 
9 Vllt 8:5 ALLYL CHLORIDE C3-CHLORO 76 314 1 10368. 0.643 26. 181 

10 V1lt11:5 V016 DIBROMOMETHANE 174 :590 1 47570. 1. 313 :58.874 
11 V1lt120 V017 METHACRYLONITRILE 41 46:5 1 1:5733. 0.28:5 89.66:5 
12 V1lt125 ISOBUTANOL 41 536 1 6275. 0. 011 910.339 
13 V1lt13~ CHLOROPRENE C2-CHLOR0-1, :53 398 1 33223. 1. 091 49.48:5 
14 V2lt 28 METHYL METHACRYLATE 41 604 2 6:5068. 0.211 112. 1:53 
1:5 V2lt 8:5 V024 1.1.1.2-TETRACHLORO 131 801 2 :56201. 0.419 48.907 
16 V2lt 90 V025 1.2.3-TRICHLOROPROP 75 920 2 43261. 0.~67 27.811 
17 V3lt 38 V027 ETHYL METHACRYLATE 41 713 3 97381. 0.330 128.220 
18 V3lt 30 V026 T-1,4-DICHLOR0-2-BU 53 926 3 1062:5. 0. 153 30.299 
19 V3lt 4~ V028 1.2-DIBROM0-3-CHLOR 1:57 1099 3 32666. 0.1:59 89.371 



...,. 
If') 
0 
0 
0 DATA FROM FILE1 F2975 SCAHS 50 TO 575 ACQUIRED! 08113/99 10135100 
0 CALli F2975 13 OUT OF 50 TO 1100 

SAMPLE: CLPISTOF IIVST0050 I I 135981VDAICAL I 

COHOS. I UGtL *HA *100?.1HA *<HAIHA )IHA HA M 

...-----L-------1.----...__ ___ _. 100. 0?. ( 75136.) 

100 -
1:40 

200 -
3120 

400 
6140 

'J'C 

TC 

-'fG. 

500 
~"' 

8:20 

TC 

!Ill! ~~ ·- Cl10 1~4-DIFLUOROSEHZEHE 



~ 
~ 
~ 
~ DATA FROM FILE: F2975 SCANS 575 TO 1190 ACQUIRED: 08113/90 19:35:09 
~ CALia F2975 13 OUT OF 59 TO 1100 
c:J SAMPLE: CLP,STDF ,,VSTD050, , ,3598,VOA,CAL, 

COHOS.: UGIL *HA *100?.1HA *<HAIHA )IHA HAM 

600 
10:00 ~- r 

700 
11:40 0 

800 
13:20 :0-

r 

( 

IC 
r 

900 
15:00 "'- :::::::..__ Ill 

1000 
16:49 e· 

~~ 

( 

" 

... 
TC 

TC 

-
- TC 

TC 

-TC 

- 100.0?. ( 75136.) 

Cl 20 CHLOROSEHZEHE-05 

-

-· 



,--.. -.- ...... 
F~866 

=. r, :-. -.J 
:"" .;:.;:._;; "'~ 
~ 

5.:311":,;;> l ~ 
~~ r · 1 

F236.: 

~ 
::. ;;,;-;;; ~ 2-

.. , r·l.~--: i"': '( . 
.. :-;:: ~--=.::-: i;) ;"I: '•-/"Jp, 

.. -- _. -~;---.. .;: '-3 5 :; [.; 
-::: : ;:< '." ":"' <:j ~ '·._,' :, l •J iT"I? : ,\] ~ 
~:~'E~~~~~~ V~lum~. N~ 

~~~~~~p~!~~~~~~~i NA 

. ·- -
-- : :: • 1 :.. .: - .... ~-. o -~ -~ :-- t e ,~ 

- . - - .' 
·~'"3 :t:-:-'---: ::-~: ,... --=-... --· -' - . 

~: : C.:, s? : STDF 
.:;.;L~'--/-:1: 
6)L£:b 2-3mple ID: 35-69 

, 8 I T ·..; 'J :? : -:: ML 
< llJC:u3n ~i·;t Unit<;: UG/L 
(13~E~cti'a:t Dilution: n.; 
<15)~xtract Vol. U·3ed: Nt~. 
( l7)P~·r!:ent NOi$ture: NA 
\20) SURROGATE VOLUME: : l'lr\ 

St:21-:---tir<g 
Sc.::.i""l. Li o;~ 

- ·- .: 
' .. • . .__ •· :~ '. :·:,.: · _-; . .:, ; . ;"·;.~ Nr-'-- r~! 

.::.:i: :::::·; . '.· 

·-· ~.: ; - . .: ;., - -~ ,;, :: 

·: . .::; .j :::so: ~··io ~ . .:.~-: 
-:·t-~: s-:.,s:-; ";l.<o2: 

,., ·• ,; 

.-::; """" i .. :;='.·L -:-o ;--i,::.. 2.0 
r~- ~ ~~ ma~z ~Ji m~~s 

~.. 36 . .:-:1 ::vo :y;:o 

.Inf;:"?':"'~a:::: n•.Jrr.(.s-:-:· 
r n ·; !;';"' '..J 1112 !'I t: t 1j ;" -;. 
Ft;ll ~~3le m.=::.-; 
:_:-~;-_:: :;:3:: ITI:!3S 
:!~"':~=1-:ii t'.:/ i.::n 

,: -:! s a -: ..:: -: ~, :.. : ~- ;·;, . .:;.: -~ -:: 
·.·:lt3ga s?t~!i~~ ~-~~:ms: 

.:··· . .-~.-;--u;:'!~:r'::: 1!::·.-:F 
.J.,·.~ ... ;~-: G.~ 

-. :.) 
; ;:, .. :t 

;; • .::. :.i 

E':J;.; i 'i.lbi'".?t::d ~~+~ 
El-:!1::·:;ed -t;i!Tll? 

I• .. ;ec~,::"l"' A 
::ZC OV€1; 
T·r-ansfeT"-1 i";1:?" 
I·);t ·r.nt.:!'c.e 

~20 
s·; 

3!.3 
1 3:;; 

o _;!""-~,.!"~,?ter~ -*~ht-

~:.l..::ment Off i"!ultiplier : 

time tJJindcl:l. 

1 

O.OOC 
'.JCiACLP 

0.0 Min 

Deg C 
D~g C 
Ceg C 
D.:o · .... 

1 Positiv~ ion mod~. 
Mast~r rat~: 8 

TH: 1 
! i ,n ;: 

l. GOO 

I,} 
"! 1".;'0 v 

! ;; 

,, 
'--' ;r.mu 

:!i~T1 U 

DL: c 

Negative ion mode 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0. 00 
0.00 
0.00 
0. 00 



3.· 

: ,:')';'"; 

I,:.~ 

: d: 

-~ 

s.;rr;.~~--~~ --. ~T ·::: J 

- .? : ; . .-. 

C:. 004 To·ri" 
0. 062 Tor-r 

;.: 22 i<::; ~ ='{' 
' • ' ....... <.:: 
~~-'--"-· 

- : ·~ ,j 
7 

sac 
7. 

000057 
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# 
V.:,l 

,_,, 
(") 
:r:> z ,_,., 

-
-1 
co 

-~n 
U:o 
-=::::t 



'-- .. ·-. .... "".'. -- --~ -
~=..:. :: ~---· 

:J 

_· ·:;··e :-uj·.;:-
- -., -.:-:": '.· 

; 
~ 

' -
i/' 

- • 
' --

·- -
'"""· - ~ -

' 
·;; 

•i - ; 
t.,::: -~·:·· 

~ 
'•/ 25 -
'.,) ~ -- \;:;: =.:..:: 

-- ·,~l-:2 3~: 
-:.: '-~ . '" '35 ~ 

ll-. ._-:., 91'~; 

.G \i '3 30 
" '·/'2 4:· 

l 
l 0 

------------
,-:--~:= :~,~-=::· 

-..;.,:: ... :..-:::--
- -- :~ ... ,;;; ·--= = - : - ' 

- ' - -- -
•#"'-- - -::..-

--·::;•..., --~ --
~-- ' --,, --

-~·:.:::: ·'y:: --55 ' -;..; -
···~ - 7 ·.::: 

---h:-2 ..:J.' -· .-,::)~ 

-:=:-:o 5-3 -
-J'=~ 5::-~ . ' '? 6-02 ·-=-.,__.. 
-715 jr;:;,o 
·-·E.;t:-~ -,-98 
-~2~ 9': , 
-9::G -,~._;; - • 1 --- ~09--.; ··-=- -

3 
5 

··•: 

.· ,··-· .. 

8 
::; 

2 
l 

000059 

--- ~< LIST N~MES - ~ 
Gi'!S ST Hr~DARD/U!"'JKNOHN 
~9 ISOl/TCOl . 
77 IS02/TC02 
61 IS03/TC03 

sE.•::.Rcr. ---------~--- >< SAT :>< ------ CHRO ------- .. ·· 
=2L. D£~- ' " p :::.-=--~·-= FIT PE.--;1-\.S M/Z TOP DELTA PEAt:- 5 
_; ::-8 ~ '?'="9 128 458 -• 
~ 

=~- •:·-:; .. 6 ~6 
....... .-. 

~ .=:c-;---e i '?':7 ::- 1:~2 275 1 .:.. ._. 

3 --;.-.~ 76 3 
,., . ·- • -:.:;:.o - ~7'.:; qc 319 -1 . 

~ • -:..;;:-:"' 1 1000 53 ...,;:'l; 
.:.~tO -1 1 

396 _, 
l qg:;. 53 396 1 

54 454 1 
5.2~ - . 1 993 1 14 546 1 
-'85 1 •799 1 17 785 1 
4b3 1 960 41 4'"' o- 1 -.;:....,.-. 988 41 5"'~ 1 -' ·-· <:.. 

~ -" 588 993 174 588 l • 602 "' 997 41 602 . • 
709 l 967 41 709 1 
7c;s 1 C?S:J 131 798 1 
·-=? l '" l 989 75 916 1 
923 l 982 53 923 1 
096 1 992 1 57 1096 1 



MAL GL'ANT:TAT!ON S'JMMARY F!LE: F2869 
OM?OUNDS WITH AMCU~JTS LESS THAN L 00 REPORTED AS NOT FOUND 

L..!SR~RY UNITS: UG/LOOOOGO 
~~c ENTRY i·l.~:'1E t·1M·2S SC.~N REi= AREA c~-•• r-;:- M10UNT 

l I ••...:. 1 c r •""' 1 ER 01'1lJC!-iLOROMETHt\NE ~29 •158 1 22328. 1. 000 50. OOQ 
""~ . ~-
'v',.., .... 
-~~ 1 C!lO L ~-D! FLUORGEEi'.JZENE 1>i. 546 2 101687. 1. 000 50. coo 

--, ',.1'3~~ 1 c !2•J CHLORGBENZENE-D3 ' I '7 .I, ~ ~ 785 3 81815. 1 . coo 50. 000 

4 \/11:;: ..,,~ 

~-~ VOC2 ACETONI1RILE 40 319 1 2730. 0. 026 236. 273 
~ \' ......... 40 V0C4 IOCG;-JETHANE 142 ~~c 1 73525. 4 . 185 39. 339 
~ .'.i,.f"f" 

~,_, 

·=> '!HI == ,N 'v'OG5 ACROLEIN 56 269 1 4136. 0. 080 115. 224 

' Vl~; 60 VGO-~ AC2YLONITRILE 53 356 1 7771. 0. 184 94. 678 
'~ 'J 1 ;f 7:5 ~~OPION!TRILE <ETHYL CY,Ct !:·£+ 454 1 6' -, 0.·. 0. 070 21. 341 

"' '-/1 ~ "'" -·- AL~YL Cl-:LORIDE ( 3-·:r.LORC /0 313 1 2613. 0. 667 8. 770 
' \lli= • "1 vr;:.s D.: 3F:OMGNETH~l'1C 17•1- 588 1 1608S. 1. 747 20. 616 -. 

\-'1 '* 2C :iG: 7 ~~THACRY~ON!TR!LE 41 Ji63 1 5833. 0. 458 28. =t"1~ ...,;;..,_. 

:..::. 'J1 ~ 2'::- I SiJBI .. fT ,.:.NCL 41 t: ......... 
;;; • .J,;.;. l 3241. 0. 015 478. 59~ 

,; v:tt: :~ ~ CHLOR=JPRENE ( 2-CHLORO·- 1 I 5"' "" 39.S 1 9100. 1. 026 19. 861 
• ~ J~ ...... ~-3 MET:-iY:..... i'!ETHAC:~ '{LATE. a' 602 2 18740. 0. 178 51. 689 
~ • ;;..1T .. 
s V2~ 3':· \/024 1. L L 2-TETRAC!-!LORO 131 -Q~ I. c 2 1663:L 0. 401 20. 406 
;:, v~ ... 91J VC•25 L 2. 3-TR rCHl.OROPROP ~~ 9'. 13379. 0. 351 18. 768 ;:. ~ .. ' -· .:..o " .... lJ.J# '3·3 V0~7 ETHYL 11ETHACRYLATE 41 709 3 22743. 0. 374 37. 152 

\/3#: 3·J V02~ T-1, 4-DICHLOR0-2-BU ~-.,, 923 3 3364. 0. 101 20. 419 
"' \):3:; 45 I ,,....,.-.0 

v-.....;;..~ l. 2-D!BROM0-3-CHLOR 157 1096 3 11238. 0. 149 46. 152 
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000062 

c.-:·: 
·S.· ,,-J 

:.:j -·· ··•. --. 
'." '•· 

~·-· · •• ¥, 
-~·;, 

·:0:: 

-:c==-• c_,,.... 

1--" •:S.) 

-·-~· ~,.1 
I::;' I 



- . :; 

0 0 ' M 

..:.- ·, :.· . 
. -:- . ;~ 

·-- _,. ~ 
--~:_2 __ _ 

:.,·: 'J 'J :-· ·• .. 
,,.. .. 

·- . ''"· -=·-·· 
.-. ~ ; _, :::1 

·• ~ .., 

:..;.,·. 

2 :• -:: ;:;-~-? · STDF 
-",.: ~- .?'/E·:. 
~~!~_:.i; Samole ID: 3569 

-. 8! T •J ;:t e: C~\L 
{ltf•J• .. ~n Li5~ Units: UG/L 
Ct3;£~t~act Dilution: NA 
{ i5)E:<"tr:&ct Vol. Used: NA 
C17)?arc~nt Moisture. NA 
( 2~: S~RROGATE VOLUME: : NP'. 

·- . .--.-.-·.·-.::..--..:...=;-_ 
." : -=- .; ~ ;' : : 2--;- ;; 2(>'77 d. 

StaT"t\.-;g 
:.3~=.:r.: 0 u-? 

.. ·-: - . .., · ::.::- ._j7..:;,7- ·-:C.=;\ ·,:,;.;:_ .-
~-: ;- ~ .; - <· ·. :·.;.~ -- · , , :·.M r·.L-' r1 

000063 

1590 

.- ... ~-- .. ~ --:-
. .., . - . ~ .. 

: i" :.- t :' u .':'! ~ :1-!-; : 
_..:c;,.;:\.~:=.t:. B.~ 

l,...leight 
.~::: c"t;. No: 

0.000 
'·JOACLP 

:' -· J 

-: "._?.;-.;-
,,; .. ' 

-.:~.;:_ 

~-~~~-:~~ ~:;,d~w ~ 1 

·- ~-

;~;: ...... 

~~~b~r ~f_:y:~~~: 1 
r l .;. .:J .-;. E :1 ·, l 5 L~:\; 

M~!ti,li~~ is C~l 
-J ?3·=·-~r:- =-~-;"": 

;-:an ;;:.-n:: 
\lC i"a:s tr:t=r-vals.: 

l. OC1 ) s 

J MFW: 70 MA 20 
~ ~o mass ~ii ma3i 

36 511 3GC 590 

TH: ! 
li.:n.z 

l. 000 

3:080:390CF 

:n ::.;;--P-3:.:-?. numbtn· 
I71Z'trutrt=-•t -t;:_JJe 
;::-~1: sc3~e mi:Ss 
Z:-: :-- o s ,: .a l -a ma :5 s 
Ir-t:-n~itu/ior; 
P:=:il< w:id~r~ 
CF~l~t 3~ lew mass 
GP~5et at hiqh rna;; 
'J~l~3ga settling ~i~~(m;> 

0 
Q 

11 /'(_) 
1 
'> r-

1000. 
0 
() 

·• 

u 
u 

mmu 
mmu 
mmu 

BL: 

=s.'.:ilib-r·at-:o *~* 
E!aps2d time : 

!:1.;ector A 
G:C D'ten 
Trans F~T'-1 ir.~: 
!on SOWT'C:? 

2;:0 _, 
i;-,:. 

315 
196 

0.0 Min 

Deg C 
Deg C 
Deg C 
Deg C 

OH 

1 Positive ion mode. 
Master r3te: 8 

0 

~;r~~,t it1~t~~~ent pa~ameters. 
Positive 10n mod: NeQative ion mode 

Res~lution (high) 100.00 
Re5olution (low) 152.00 
Quad o;rs2t -1. co 
Quad p~og~~mming -1.00 
L~ns errs;~ -40. 00 
Lens p~oo~ammino 0.00 
~:.:t off-;~t ~ o. 00 
E~t pr~gr~mm~ng 0. 00 
Coll~cto~ 30.00 
lo~ of~set 3. 50 

- 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0. 00 



p~c;-3.nm:~-~ b.OO 
pa:~~l~1 · 2~ve·~~9 

~:~ctron multioli~r voltage 
Fi!3m~nt ~mi~sion current 

~~a~~~om~te~ rano~ 
E!ec~~om?~~r ZP~O 

IJ. 00 
Nul" mal 

1304. 
750. 

10 "'"'-7 
122. 0 

~s-~:~~ ~~r~ P~~~iiJre 
·=-;; :.r$'.:·:-:"'/S·J:..;::? i~;-.:-~·~;.::·? 

C. 004 Tar-r 
0.06:,: Torr 

3."3/~·J .!.-~· r:~~-
~·:~J! .. " ;:2:: ~·~r'i ·:::.:·-~?L~T:::::D 

·3=~~~ -·~ 15~0 c~ntrcid 

0. l 

000064 
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-- 8/03/90. 17:53:40 

~RG:ESSiNG OP7!0N: 3 000066 

·- --------------_,' 

-l 

-! 

1 

1 

1 

1 
1 
l 

.. _,.. 

·~·~]s 
•"";'':'-

._:: .. -~;1 

. .:, '-:' :5 
~7'::: 

':":~3 
~~7 

9'78 
~9C• 
992 
998 
''89 

990 
98-; 
936 

:· :: ------ C!-!::10 ------- :: 
M/Z TCP DELTA ~EA~= 
1 ~3 437 1 
36 269 l 

3.J 

114 
11 ..... 

4.1 
4_ 

174 
41 
41 

131 
75 
53 

l::i7 

274 
:]_,;:: 
319 
3:56 

453 
546 
735 
462 
::;:J !. 
587 
601 
708 
797 
916 
922 

1095 

-· .t 

1 

. • 
1 
l 
1 . • 
1 
l 
l 

' l 
l . • 
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1 a r l 

bll...ob Sample ID: 3569 
S) 'l•j;;,e: C.'-'I:L 

(l!lQuan List Units: UG/L 
( .!.:.JiExtract Dilution: NA 
( .t5~~c:~~T'act Vol. Used: NA 
ClJ)Percent Mc.isture: NA 
( 20; S!JRRO·:iATE VOLLii'-fE: : NA 

~, ,- r-or .·- • 
.\.:' .J .-.~=-..:. 

.. :.::,.::"=". \/Cn, CAL ~ 
\i~r'>L--; ) /t·l;~. t-1~- M 

:n-:.. t.;-ur-l:nt· 
-~'~--=~-~~~;;: n;-, 

-~ .:::.--....
.:. ~· .... ··-

St~:--ti~g 
3:::,~1'1: C o-:! 

!,..j~ .i. J h t: 
Ac-::C. No: 

being a~uilibrated *** 
· C:l.;ps~d time : 

. 000070 

1590 

0.000 
VOACLP 

0.0 Min 

p:_::7'l-J-j In ~ector- A 
Gc'' oven . 
T-rar:sre'!"'-1 ine: 

220 
107 
315 
172 

Deg c 
1 ·--- ·-· 

1-~-.4 1;;4 
8. G 2:: . .c:. Ion 5ou;-c~ 

;> . ·-.<':_;;,1.·-~~ 2 r.::lQ~ed 
"}~~~ :~st~umen~ o~~am~t~r~ **4 

F~st a•:.:v..:i.::~t~on =~at.;-~- F=ilament: Off Multiplier 
E! (~) C~n~~oid -~ fe;np - ~equence· VO 1 time window. 

1 
Numbe~ oF cy~l2s: 1 

Deg c 
Deg c 
Deg c 

Off 
) 

3c..:::. ·::I~"E-c.,iot:Jr: 
!ot-!1! sc3n time· 

F1l.:..3m:~-:-:t 13 ON 
MLil·t:~J.;.~r- i5 c;·~ 

VG Mass intervals: 
:!.. ceo s 

1 Fuaitive ion mode. 
Master rate: 8 

1?W 
In 

3 MF:..J: 7C i1A: 20 
Lo ma:s 

36. 511 
Hi ma:; =
:JCC. 590 

Calibration table: 

Ir;tei"-Par.:- r.umt)=i' 
f:i ;-!;~um<?~]t t1Jpe 
i· u l 1 -s c a J. e m.a --::: s 
:Z~T'•) s•:al.~ mass 
r'11::~iiSit 1~/i•21n 
P""'k widtn 
CP~s~~ a~ lo:u ;n~s; 

TH: 1 
1im::? 

1. 000 

3:080390CF 

0 
Q 

1170 
1 ., 
~ 

u 

'" 

8~f~~~? 3 ~2~t~~n~a~fm9(ms) 

1()00. 
0 
0 
4 

mmu 
rnmu 
mmu 

:w~r~i\~ instrum~nt paramate~s. 
Po~itiv2 ion mod~ 

R•ioluti~n lhighl lCO.OO 
Resolution Clowl 152.00 
Quad offset -1.00 
Qwad prog~amming -1.00 
L~n; oFfset -40.00 
Len~ prog~a.nming 0.00 
Ex~ o~~set 0. 00 
E;~ programming 0 CO 
Coll~ctor 30.00 
!~n of~;~t 3. 50 

BL: 0 

Negative ion mode 
0.00 
0. 00 
0. 00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
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~Rc,: 

' • 
3 
1 

TCA D!AC~IOSTIC REPOfiT 
F2871 
11T A!3L!:: 
LLNL L·i!TI~::...IZATION OPTI01'i: 2 
ISC1. 

STANDAR:S ----- ~, 
UE=:D P~·32 

1 1 
3 1 
l l 

RMS 
0 

93 
0 

--- PLUS UN:.:,NQ1,,NS 
PROC USED POSS 

8 7- 4 
8 8 1 
5 5 1 

19 C0t·1PGIJN!JS PROCESSED, 18 FOUND 

8/03i90 18:00:01 

PROC~SSING OPTION: 3 000073 
--- >< - LIST t-J~,MES - :~ 

RMS STANDARD/ 1JN~.NOWN. 
76 IS01/TC01 

119 IS02/TC02 
96 IS03/iCC3 

~.::~!"'I~·JUNC ~-~ ,. ------------ SE,\RCH ------------ >< SAT :> -::: ------ CHRO -------
"':c ' -~ Ei .. ~TR Y :-\Er= FR~l) ~~· DELTA PEA~S FIT PE..!,KS M/Z TOP DELTA PE . .;~'-5 ~-- ""'-1 v: l -4~1 457 4"37 1 997 128 4:57 1 

2 . '. ~= -:;;72 ,. -. 269 1 l 999 :56 269 1 v- ~;;..0= 

c V! .a.c, ----..;;..'0 2:-"4 27·4 l 994 142 274 1 
'._! ~ 8'5 -3"!...= 312 .,.-.... .t..;;.. 2 976 76 312 1 

~ 1 I ~ .3C --3~? 31~ 3t8 -1 2 997 40 318 1 . v • 
l..''! . " -:J~C· 3:56 35~ -1 1 999 53 355 . 
' . ~·.I • -· '" !.35 -..!.·"'() 39~ 395 1 979 53 395 1 v . . .._ ..... 

:.::: \/ ~ '7"5 -'158 4o::;~ 
~~ 54 452 1 

" I''""' 
·~ 1 -55~ S.:!.6 545 -:1 l 993 114 545 1 

·) v: : -79! 784 784 1 9<;13 117 784 1 
! . " . ' t~O -4<::8 4·!l2 461 -1 1 986 41 461 2 
2 ... 

"· 125 =36 530 53! 1 1 991 41 531 i 
Vl l 15 -5°4 588 536 -2 1 987 174 586 1 ..,_ V2 28 -6C? 601 601 1 998 41 601 1 

5 V3 38 -715 708 708 1 991 41 708 1 
v:;: 85 -8C5 797 7<0~ 

' . ' 1 977 131 797 1 
V2 90 _o .... ~ 

•' c.._. 915 915 1 990 75 915 1 
:3 'i3 3(• -930 922 921 -1 - 977 53 922 1 1 
9 1,13 45 -1102 1094 1095 1 1 988 157 1095 1 

> 



"'!AL QIJAtfr!TATIGN St..:'MMARY F!LE: F2871 
:MPCUNDS W:TH A~OUt-i'JS LESS THAl"·l 1. 00 R:::?CRTE:D AS NOT FOUND 

L !3EAR"·:" UNITS: UG/L 
'iC; =:;-~T~'{ Ni!:ME r-1 .. ~ss SCAl'·l REF AREA RRF AMOUNT 

• Vl# 1 C!Ct BR CMCCHLOROi'!S7~1.':!:1'J.E 128 457 1 26751. 1. 000 50. 000 

"' V2rt: l ~· '....:. : ·.') l' 4--DIFLUORCGEN:ENE 1 l-~ 545 2 129::329. l. oco 50. coo 
3 \13~ 1 C!20 C~LOROBENZENE-05 1!.7 784 3 102340. l. coo 50. ceo 

• Vl# 30 V002 ACETONITRILE 40 318 1 24544. 0. 026 1773. 290 _, 
5 './11*: 40 V004 IODOMETHAi'JE 142 274 1 432013. 4. 185 192. 932 
6 !J!.;f 55 VtJ.J5 AC?.SLCIN ~' -.1<0 269 1 26999. 0. 080 627. 816 

V!# 6:J ' ,,-, f" '-v ·.._, \, .... AGFr~·LCN:TR r:....=: 53 355 1 56166. 0. 184 571. 138 
v·~ ..... .. ~ 75 FRCPION!TRIL.E \ETHYL ("{.!;, 54"1- ~t52 l 4597. 0. 070 122. 766 

·.;: 11•""' v .., ~r 65 AL:..YL CHLORIDE:: (3-CHLORC 7·':1 312 1 18034. 0. 667 50. 523 - \):-f.: 15 \.' c: l t;. D.: GF:::i"!Cf'1E71-:.~NE \-- 586 \ 99523. 1. 7•l7 106. 453 -· - .. · ... ; -', ...... ·-:I"' I_,}·J: 7 ~ET~ACRYLO~i!TRIL~ ·t l 461 1 248·b5. 0. 458 101. 500 .. -- ~T ..:._·.,.· 

",! l tl 2'5 !3CBUT:=.:NOL 4.!. = . ., 1 
-..::J-.~ l 19903. C. 015 2453. 190 

t '1 ... v ~ l'" 
..,= 
~-~ CHLORGF'R:::;-.~:;:: ( 2-CHLCRO-ll 53 395 1 57..., ·t ::· ' ..... ___ l. 026 104. 221 

"" 
\ j~;. 
,;.-....~ 22 r-tEIHYL ME; HACR'~··L;, TE 41 601 2 141109. 0. 178 306. 020 

= 1 ,.., .... 8!:· V0~4 1' l. !. 2-TEiR.~C.HLDRC 1-. 797 2 101140. 0. 401 97. 551 .. 'V..::.,t"'' ... ..lJ. 

- V2~ 9G \hJ~e l. 2.· :;-TR IC~i...OROPROP 75 915 2 116318. 0. 351 128. 294 .., 
\J'J~ 32 vo-;;.7 ETHYL METHt-.CRYL;\TC: 41 708 3 159537. 0. 374 208. 344 

8 '-./3~ 30 \/026 T-:.1 4 -D I·:HLCR0-2-!3U 53 922 3 22632. 0. 101 109. 8~".:1 
9 r/3:U: 45 V'J28 \ :;:--J:! BROM0-3-Ci-li_OR 157 .. lf'Qc:; 

~·" 3 74799. 0. 149 245. 577 
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l-3~:1'7' :_:.,:;;:., 
7 i :~ :'·+.::m-;;. 

~ :: :-· . .-,._;,.-:. 
~~ :~· :. if: ·.: ; ':? 
- .. ·'?! :- ·: ~: 

---·•----; .-..=:..: .... .;;:.. 

- : .7 •. .,:. -: :: - : ,~ - . -.-.. -.- -.....: 

1 a c . 000077 

;::_ -~-

6)Lab S.:=cnp i~? ID: 3:S·~9 
8:•T:Jp~: C . .:-:L 

•:.!..t ):Ju2r. :...i.;·t Ui'!its: UG/L 
<1:.J)E:;:tr-act Diluticn: t·IA 
( 1.:: :OE_{t'i"o:~:::t Vel. Us=d: 1'-IA 
(17;P~r.:~nt: ~:oi.5ture-: N.-\ 
( 2D :- SU?ROGATE VOLUt-1E: : NA 

.; ,:, --' - .:.,:: . • . 

. 
~ 

... .;._ 

.. .:.;_-;::..- .""'!,'"::--:-:: 

., 

. -. 2'),":•12 
, ... -:;. ~~·;;:,:: '2TJ:~: .3~~Q.VOA.~AL; 

-;-•,. 

:::- ~1 ~ ~ 
.·: . .-·,:~: ;·· :: 

'.J'. 

+ -. :-,,.:. ~-.!,.;, : l :'·~:--'; Nt-"-= 1'"'! 

; ,_ --

.:, - ~1 

:: :i-.: -r-.... U''!'; ?7'; t: 1 '5C·F 
. ..--.j;C:: ~ ·J ,;-;:: SA 

~ ;-;; ~ .1;; tis) 
:: ·.J -!:"a l 

:.. 0 
~ 5. 4 

&~1t..:!.lit:rated *** 
Elap·::ad time : 

In,!ect.:.T' A 
GC oven . 
T-r.:ns~er-1 in:-: 

220 
107 
314 
137 

· . .= -'= .;. .. ::- 2 -: .:. tl:: ~ J 
•~~ t~s~£-~m~~~ ~~r~~~t~rs *** 

;:J.-·':':._ ar-,·~i~'-~"'~ -=-:--:--::. -_> ·F .. 1 -mon·!- · O~f "'lultioli~-
~=~r.'""'-~-~r-~~;: .. j·'-l·O/-f~-~9- S;:·::_;J;~~~~ <!o· < i ti:.ne-wil-,dcW~ 

1 
1 

0.0 Min 

Deg C 
Deg C 
Deg C 
Deg C 

Off 

1 Pcsitiv~ ion mode. 
Ma•t~r rate: 8 

'W. 3 M~W: 7n M~: ~0 
~nt # L0 mas5 H: m3•~ 

TH: 1 

1 26.511 ::c-c. 590 1. ooc 

3:080:390CF 

Int:r.;:a,:e n'Jmbe-r 
I;;;_i;:rum?nt ty~e 
Full sc-3le maSs 
Z-~ro sc.;le m.::;s 
I;-: :~r.~ity/ion 
?~::3k wi ... i::t 
Q;fsat a~ low ffl35S 

8~f~::ea~e~~~~n;~t~me<m~> 

0 
Cl 

1170 
! ., 
~ 

1000. 
0 
0 
~ 

Jrr?~t inst~ument par~meters. 

u 
u 

RdHU 
mmu 
mmu 

Positive ion mode 
R-::;oll:tioP <higi":i 100.00 
R?:;ollltion ( lo•li} 152.00 
Quad off5et -1.00 
Quad programming -1.00 
'Q~• of~•:t -40 00 
c;~s pr~g~amming o: 00 
E:~ o~~s~t 0. 00 
Ext prca~amming C. 00 
·:~llectO-r 30.CO 
la~ off~~t 3. 50 

13L: 0 

Negative ion mode 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00 



:o~. -.·--.~~.'.~r~~ .. ~~.~-~1~-; ~ 6.C0 
~~. -·. - -- K2'--~~~~ 

El~ctro~ m~!~!pli~r 
~~laQ0~~ ~-~i;Ji~~ 

:~- O•J 
i"-J:'J7'"".Tl.3l 

vJ:! ta!lo?: 1304. 
;:·..]T""l'~nt: 750. 

~:::.::~I':Jtf.i:~>?; .. '!'~:~-~~: 10 --·-7 
~:~:-tJ·nm}~-;~ :ero. 122.0 

naL~!~~ For~ F~~:s~~e . 
~p~r3~·:r!SJ~r~a ~~essur~ 

. -,., ---· ... 
.l. :.. - • -· -

_ -·-'I2l·-;-::r-' i:.:Jr:r~!.-=:,.E::: 
3:3r~ v~ i~90 C2·~:~Ji~ 

- -.-:; ...... - . ·:-. c 

0. C0•1- Tor-7' 
C. C61 T·JT'T" 

sc: .:;;, 
13. 

sec 
18. 

000078 
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~·:=- ... 

!=2872 

STA~·IGAR~S ----- >< 
'JSED PCSS 

l 1 
3 1 
1 1 

Rr·1S 
0 

14 
0 

8103/90 18:06:00 

Oi-TI ON: 3 000080 
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'GA, V LIBRARIES ANALYST: (1')\:z..{\, DATE: 
-'1/ 000094 

i[e,1--

INTERNAL STANDARD AREA CHECK 
AAAAAAAA.-"AAAAA ...... AAAAAAAAAAAA ..... 

STANDARD 
A"""AAA.A.AA 

=ILENAME: F1032 
AREA LIMITS 

AREA % OF AREA IN STANDARD 
COMPOUND IN STANDARD LOW HIGH 

======================================================================-
IS # 1 CI01 BROMOCHLOROMETH 19573. 50 200 
IS # 2 CI10 1,4-DIFLUOROBEN 92086. 50 200 
IS # 3 CI20 CHLOROBENZENE-D 73935. 50 200 

·SAMPLES .................................... 

% OF AREA IN STANDARD 

FILENAME IS#1 IS#2 IS#3 
====================================================================== 
F1033 
F1034 
F1035 
F1036 
F1037 
F1038 
F1039 
F1040 
F1041 
""1042 
"1043 
-'1044 

F1045 
F1046 
F1048 
F1049 

121 
129 
111 
108 
100 
99 

104 
111 
84 
85 
79 
42* 
90 
72 
16* 
83 

117 
124 
102 
111 
96 

104 
104 
106 
80 
82 
81 
45* 
89 
72 
18* 
81 

126 
126 
109 
117 
101 
105 
104 
110 
82 
88 
83 
45* 
96 
73 
18* 
83 

NOTE: * INDICATES THAT AN INTERNAL STANDARD AREA IS OUTSIDE.GC LIMITS 



BROMOFLUOROBE~ZENE 000095 
•g Reoort Data: -F1031 # 213 Base m/z: 9:5 
/92 :!0:00:00 ... 3::33 Cali: 063092CF * 3 RIC: 15184. 

_.·ument: I5CF_ Anal~st: Acct. No.: 

' Number: . Lab orator~: .Contract: . 

Ian Abundance Criteria 
'z I':'tensit~ "7. RA Min 7. Max 7. Mass Ac~ual Status· 

-~ 

50 830. 24.7. 1:5.0 40.0 9:5 24. 7 PASS 
7:5 1690. 50.3 30.0 60.0 95 50.3 PASS 
;>:5 3360. 100.0 100. 0 100.0 PASS ' 
i'6 246. 7.3 :5. 0 9. 0 95 7.3 PASS 
73 0. o.e- ·'·-- 2.0 174 0.0 PASS 
~4 2412. . 71. a . 50.0 9:5 71.8 PASS 
75 172. :5. 1 :5.0 9.0 174 7. 1 PASS 
76 ·2384.· .. 71. 0 ·9:5.0 101.0 174 98.8 PASS 
77. 177. :5. 3 5.0 '9.0 176 7.4 PASS 



; Li ~~ 
30/92 20:00:00 + 

le: 50 NG BFB 
s. 

37 ·0. 00 
77 
;; z RA 

37? 6.90 
387 6.28 
407 5. 27 
497 4.32 
50? 24.70 
517. 7.-53 
617 4.05 
62? 5.00 
63? 3.72 
68? 11. 10 
69 10. 60 
73 F 4.08 
74 FM 17.68 
75 50.30 
76 4.29 
87 4. 52 
88 3.04 
93 3.69 
94 FM 14.08 
95 100.00 
96 7.32 
74 71.79 
75 F 5. 12 
76 F 70.95 
77 5. 27 

Data: 
3:33 Cali: 

0. Minima 
Maxima 

In ten. 

232. 
211. 
177. 
14~. 
830. 
253. 
136. 
168. 
125. 

·373. 
356. 
137. 
594. 

1690. 
144. 
152. 
102. 
124. 
473. 

3360. 
246. 

2412. 
172. 

2334. 
177. 

F1031 # 213 
063092CF # 

Min Int&n: 
# 0 

3 

0. 

Base m/:: 95 
RIC: 15184. 

000096 

·"""-. 



r-
·- C? 

0 
0 
0 
0 

100.0 

RIC 

RIC DATA: Fl031 11213 SCAflS 1 TO 233 

06/30/92 20:00:00 CALI1 063092CF D3 
5At1PLE: 50 HG BFB 
COHOS.: 
RAIIGE1 G I, 233 LABEL: t~ O, 4.0 QUAH: A 0, 1.0 J 0 BASE: U 20, 3 

· . .r 

108 1?0 _1~1 1<16 160 
-~--........__...._~. 

212 16736 

198 . 
·~ 

~ 



en 
'c; 

0 
0 
0 
0 

100.0 

50.0 

,. 

~lASS SPECTRUI·1 
06/30/92 20100100 + 3:33 
SAI·1PLE 1 50 tiG BF8 
COIIDS. 1 

TENP 1 104 OEG. C 

75 

50 
I 

.'! 

I·' 

68 
• •• 

3

1ll .·'II .. ll~ II 1111 

95 

81~ '"' 

DATA: Fl031 11213 
CALI: 063092CF 113 

BASE ~l/2: 95 
RIC: 15184. 

174 

Ill 

3360. 
0. 



Ens.eco GC/MS OOOOS9 
VOA CALIBRATION CHECK 

.N. CAL ERP.T!ON 50 1JG/L F1032 06/30/92 20:08:00 
~IAL CAL ERAT!CN 20 UG/L VOAF0610 06/15/92 23:48:00 
:-IAL CAL ERATION :30 UG/L VOAF0608 06/15/92 21:48:00 
riAL CAL BRAT! ON 100 UG/L VOAF0611 06/16/92 0:19:00 
riAL CAL ERATION 1:30 UG/L VOAF0612 06/16/92 0:51:00 
riAL CAL ER,o,TIQN 200 UG/L VOAF0609 06/15/92 22:48:00 

Initial CalibT'ation Continuing CalibT'ation 
·ary Response Fac:toT' 7. RSD Response Fac:toT' 7. Dirf 
OT'Y Compound Avg Min Max Min Max 
============================================================================= 
94 V011 C!S-1,2-D!CHLOR 1. 781 6.3 1. 700 4. 5 
99 V013 TETRAHYDROFURAN 0.388 17.4 0. 345 11. 1 
20 VOOl DICHLOROD!FLUOR 0.690 20. 5 1. 133 -64.2 
10 COlO CHLOROMETHANE 0.832 0. 300 18.0 0. 715 0. 300 14. l 
25 C020 VINYL CHLORIDE 1. 088 12.8 30.0 0.925 15.0 25.0 
15 C01:S EROMOMETHANE 1. 194 11. 7 1. 1:52 3.:5 
3:5 C02:S CHLOROETHANE 0.83:5 9.8 0.791 5.3 
70 V007 TRICHLOROFLUORO 3.633 20.7 3.028 16.7 
80 C04:5 1. 1-DICHLOROETH 1. 464 13.7 30.0 1.451 .0.9 25.0 

105 V015 TRICHLORO-TRIFL 1. 482 16.0 1.251 15.6 
6:5 C040 CAR :SON DISULFID 3.313 1:5.6 3. 393 -2.4 
50 C035 ACETONE 0.353 26.6 0.308 12.7 
45 C030 METHYLENE CHLOR 1. 737 9.3 1. 734 0.2 
95 V012 TRANS-1. 2-DICHL 1. 410 8.5 1. 549 -9.9 
98 Cl!O 2-BUTANONE 0.099 17.7 0.087 12. 1 
90 coso 1. 1-DICHLOROETH 2.834 0.300 5. 9 2.818 0.300 0.6 
25 C125 VINYL ACETATE 0.618 7.3 0. 603 2.4 

100 C060 CHLOROFORM 3.800 4.7 30.0 3. 162 16.8 25.0 
15 Cl15 1. 1. 1-TR ICHLORO 0. 733 13.4 0. 580 20.9 
20 C120 CAREONTETRACHLO 0.707 8.4 0.491 30.6 
60 C165 BENZENE 0. 990 9 .. 4 0. 934 5.7 

110 C065 1.2-DICHLOROETH 2.923 7. :; 1. 974 32. 5 
45 C150 TRICHLOROETHENE 0. 504 11. 2 0.431 14. 5 
JS C140 1. 2-DICHLOROPRO 0.430 9.6 30.0 0.390 9.3 ·25.0 

.30 V019 1. 4-DIOXANE 0.014 22.0 0.012 14.3 
30 C130 EROMODICHLOROME 0. 759 10.3 0.646 14.9 
75 V023 2-CHLOROETHYL V 0.095 112. 3 0.204 *-114 
40 C143 CIS-1. 3-DICHLOR 0. :568 :5.2 0. 534 6.0 
10 C205 4-METHYL-2-PENT 0.466 17.6 0.324 30.5 
35 C230 TOLUENE 0.896 10.0 30.0 0.816 8.9 25.0 
65 C172 TRANS-1.3-DICHL 0.491 7.8 0.435 11.4 
55 C160 1. 1, 2-TRICHLORO 0.329 8.0 0.317 3.6 
20 C220 TETRACHLOROETHE 0.485 11.8 0. 424 12.6 
15 C210 2-HEXANONE 0.268 16. 9 0. 179 33. 2 
50 C15:5 DIBROMOCHLOROME 0.603 4.2 0.488 19. 1 
70 V022 1,2-DIEROMOETHA 0.439 12.0 0.396 9.8 
40 C23:5 CHLOROEENZENE 1. 0:52 0.300 8. 5 0.894 0.300 15.0 
:;o C240 ETHYLEENZENE 0.497 8. 7 30.0 0.479 3.6 25.0 
7:5 V032 M+P XYLENES 0.871 8.3 0.767 11.9 
60 V029 0-XYLENE. 0. 523 10.6 0.452 13.6 
55 C245 STYRENE 1. 072 6.8 0. 925 13.7 
80 C180 BROMOFORM 0.459 0. 250 8.3 0.346 0.250 24.6 
25 C225 1~ 1.2~2-TETRACH 0.799 0.300 11. 3 0. 599 0.300 25.0 
80 V035 M-OICHLOROEENZE 1. 012 10.8 0.829 18. 1 
90 V037 P-DICHLOROEENZE l. 066 9. 5 0.855 19.8 
85 V036 0-DICHLOROEENZE 0.976 12. 5 0. 782. 19.9 
32 V003 DICHLOROFLUOROM 2.271 24. 5 2.371 -4. 4 
63 TERT-EUTYL METHYL ET 2.200 13. 1 2. 569 -16.8 

102 V009 HEXANE 1. 930 14.9 2. 074 -7. 5 
115 V016 DIBROMOMETHANE l. 707 10.3 1. 493 12. 5 
40 V004 IODOMETHANE 3.067 19. 1 2. 928 4. 5 
60 V006 ACRYLONITRILE 0.282 10. 7 0.257 8.9 
55 V005 ACROLEIN 0. 192 16.8 0. 159 17.2 
90 V025 1. 2. 3-TRICHLORO 0.381 12. :5 0.306 19.7 
30 V026 T-1. 4-DICHLORO- 0. 186 10.6 0. 142 23. 7 
38 V027 ETHYL METHACRYL 0.481 10.9 0.388 19.3 

2 CS05 TOLUENE-DB 1. 224 13. 5 1. 109 9.4 
3 CS10 EROMOFLUOROBENZ 0.794 12.4 0.638 19.6 
2 CS15 1. 2-DICHLOROETH 2. 526 10.9 2.044 19. 1 



000100 
Enseeo GC/MS ~ 

VOA CALIBRATION CHECK 

,N. CALIBRATION 50 UG/L Fl032 06/30/92 20 08 00 
riAL CALIBRATION 20 UG/L VOAF06!0 06/15/92 23 48 00 
TIAL CALIBRATION 50 UG/L IJOAF0608 06/15/92 21 48 00 
TIAL CALIBRATION 100 UG/L VOAF06ll 06/16/92 0 19 00 
TIAL CALIBRATION 150 UG/L VOAF0612 06/16/92 0 51 00 
TIAL CALIBRATION 200 UG/L '10AF0609 06/15/92 22 48 00 

Fl032 '10AF0610 VOAF0608 VOAF06ll VOAF0612 VOAF0609 
# Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF 

============================================================================= 
94 . so, l. 700 20. 1. 837 50. l, 658 100. l. 714 150. 1. 751 200, l. 944 
99 50. 0.345 20. 0. 479 so, 0.375 100. 0. 290 150. 0.396 200. 0.398 
20 so. 1. 133 20. 0. 701 so. 0.629 100. 0. 501 150. 0. 733 200. 0.886 
10 so, 0.715 20. 0. 606 so. 0.911 100. 0.782 150. 0. 859 200. 1. 002 
25 so. 0. 925 20. 0,972 50. 1. 147 100, 0.951 150. 1. 077 _200. 1. 293 
15 so. 1. 152 -" 20. 1.097 50. 1.210 100. 1. 048 150. 1.204 200, 1.410 
35 5(), :0.791 20. 0.792 50, 0.895 100. 0,722 150, 0. 836 200. 0.928 
70 5o. 3,028 20, 4. 269 50. 2. 719 100. 2. 973 150. 3. 837 200. 4.368 
80 so, l. 451 20. 1. 436 50, 1. 302 100. 1. 273 150, 1. 542 200. 1. 767 

105 so, 1. 251 20. 1. 501 50. 1. 509 100, 1. 119 150, 1.496 200. 1. 784 
65 50. 3.393 20. 3. 349 50. 2. 838 100. 2.821 150. 3.495 200. 4.062 
50 50. 0.308 20, 0.490 so, 0.385 100. 0. 258 150, 0. 273 200. 0.360 
45 . 50. 1.734 20. 1. 974 50. 1. 745 100, 1. 5:50 150, 1. 630 200. 1.786 
95 so, 1. 549 20. 1. 577 50. 1. 389 100. 1.288 150. 1. 314 200. 1. 483 
98 50, 0.087 20, 0. 129 so, 0.090 100, 0.088 150, 0.088 200. 0. 102 
90 so. 2.818 20. 3.040 50, 2.774 100, 2.645 150, 2. 733 200, 2.979 
25 so, 0.603 20. 0.670 so, 0.622 100. 0. 554 150. 0. 598 200. 0.647 

100 50, 3. 162 20. 3.842 50. 3.791 100. 3. 585 150. 3.710 200. 4.072 
15 50. 0. 580 20, 0.902 so, 0.704 100. 0.6:54 150, 0. 679 2QQ, 0. 728 
20 50. 0.491 20. 0. 795 50. 0.687 100. 0.637 150, 0.684 200. 0. 730 
60 50, 0.934 20, 1. 136 so. 0.989 100. 0.889 1SO. 0.937 200. 0.999 

110 so, 1. 974 20. 2. 964 so. 2. 763 100, 2.728 150, 2.884 200. 3.276 
45 so. 0.431 20. 0.601 50, 0.499 100, 0.453 150, 0.480 200. 0.489 
35 so, 0.390 20, 0.499 50, 0.434 100. 0.395 150, 0.409 200. 0.412 
301000. 0.012 400. 0.018 1000, 0.017 2000, 0.011 3000, 0.014 4000. 0.012 
30 50, 0.646 20, 0.888 50, 0.727 100, 0. 684 150, 0. 728 200. 0. 767 
75 so, 0.204 20. 0.200 so. 0.222 100, 0.037 150, 0. 011 200. 0. 006 
40 81. 0. 534 32. 0. 608 81. 0. 554 162, 0. 534 243. 0. 554 324. 0. 588 

10 so. 0. 324 20, 0. 603 50, 0.443 100, 0.406 150. 0.404 200, 0.476 
35 :;o, 0. 816 20. 1. 035 so. 0.834 100, 0.831 150. 0. 844 200. 0.938 

65 19, 0.435 8, 0. 502 19, 0.459 38, 0.448 57. 0. 504 76. 0. 543 

55 :;o, 0.317 20. 0.354 so, 0.322 100, 0.294 150. 0.318 200, 0.356 
20 5o, 0.424 20, 0. 580 50, 0.448 100, 0. 476 150. 0. 433 200, 0. 486 
15 50, 0. 179 20, 0.333 so. 0. 251 100. 0.225 150. 0. 236 200, 0. 297 

50 so. 0.488 20. 0.629 so, 0. 581 100, 0. 572 150. 0. 606 200. 0.625 

70 100. 0. 396 40, 0.457 100. 0.431 200. 0.355 300. 0. 498 400. 0.455 

40 50. 0.894 20. 1. 160 so, 0.970 100, 1. 000 150, 0. 990 200. 1. 138 

50 50, 0. 479 20. 0. 546 50. 0.471 100. 0.462 150. 0. 463 200. 0. 541 

75 :;o. 0. 767 20. 0.958 50. 0.813 100, 0.843 150. 0.804 200, 0.939 

60 so. 0.452 20. 0.611 50. 0.477 100. 0.490 150. 0.493 200. 0. 542 

55 so, 0.925 20. 1. 160 50. 1. 003 100. 1. 028 150, 1.028 200, 1. 140 

80 :;o, 0. 346 20, 0.495 50. 0.453 100, 0.409 150, 0. 440 200. 0.499 

25 50, 0. 599 20. 0.935 so, 0. 764 100, 0.719 150, 0.733 200. 0.842 

80 50, 0. 829 20 •.. ·1. 152 50. 0.918 100. 0.998 150, 0.900 200. 1. 091 

90 so, 0.855 20. 1.209 :50. 0.948 100, 1. 033 150, 1. 018 200, 1. 121 

85 so, 0. 782 20. 1. 162 so. 0.884 100, 0.960 150, 0. 857 200. 1. 016 

32 so. 2.371 20, 2. 603 so. 1. 992 100. 1. 426 150. 2. 558 200. 2.774 

63 :;o, 2. 569 20. 2.446 50. 2. 283 100. 1.838 150, 2. 476 200. 1. 959 

102 50. 2.074 20. 2.305 so, 1. 853 100. 1. 549 150. 2. 108 200. 1. 835 

115 :;o, 1. 493 20. 1. 854 50. 1.717 100. 1. 480 150. 1.896 200, 1.590 

40 100. 2.928 40, 2.994 100. 2.759 200, 2.318 300, 3. 829 400. 3. 437 

60 200. 0. 257 eo. 0.283 200, 0.302 400. 0. 232 600, 0. 309 BOO, 0. 283 

55 250, 0. 159 100. 0.206 250, 0. 188 500. 0. 138 750, 0.218 1000. 0. 211 

90 50, 0.306 20, 0. 428 50, 0, 381 100. 0.304 150. 0. 412 200, 0. 380 

30 50. 0. 142 20. 0. 195 50. 0. 183 100. 0. 154 150. 0. 206 200, 0. 192 

38 100, 0.388 40. 0. 530 100. 0.467 200. 0.399 300, 0. 521 400. 0.486 

2 50, 1. 109 20. 1. 432 50. 1. 095 100. 1. 126 150. 1. 373 200, 1. 092 

3 50. 0. 638 20. 0. 925 50, 0. 735 100. 0.735 150. 0. 874 200. 0. 703 
..., so, 2.044 20. 2.670 so. 2.296 100. 2.339 150. 2. 943 200. 2. 382 
~ 



'-<L Lis-:: HEDRl 
- Name: Fl'J::32 

. JFOT'mat: '.'OACLP 
llSampl9 ID: VSTD050 
; ) Matrix : 
'>Fraction: VOA 
l lAna 1 y s t: EG 
2lPuT'ge Volume: NA 
~>Extract Volume: NA 
))Sample Amount: NA 
1lR1.in Factor: NA 

30/92 20:09:00 
Ac~uisition started 

l of l 

2lCase: STDF 
4lLevel: 
6lLab Sample ID: V6327 

( 8lType: CAL 
<lllGuan List Units: UG/L 
( l3lExtract Dilution: NA 
(15lExtract Vol. Used: NA 
( l71Percent Moisture: NA 
<20lSURROGATE YOLUME:: NA 

000101 

- . ' 

Jire Run 3:F1032 
30/92 20:08:00 + 0:00 Free sectors: 20356 

Starting ~ 

Scan: 0 of 1464 

'le: CLP.STDF ,,VSTD050, , ,V6327.VOA.CAL, 
ds.: UG/L *NA *100%/NA *(NA/NA l/NA NA M 
nula: NANA Instrument: ISOF 
nitted by: RMAL Analyst: EG 

Weight: · 0.000 _ 
Acct. No: VOACLP.: 

Desc. : VN 
*** GC not ready and 

Temp Rate Time (minutes> 
<DegCl (C/minl period total 

-20--18 2.0 1.0 1. 0 
-18-102 7. 0 17. 1 18. 1 
102-202 30.3 3.3 21.4 

ve A : closed Valve B closed 

being eq_uilibrated *** 
Elapsed time : 

InJector A 220 
GC oven . 73 
Transfer-line: 204 
Ion source 183 

*** Instrument parameters *** 
Post acq_uisition state -> Filament : Off Multiplier 

E: EI (+) CentT'oid + Temp - Seq_uence: VO ( 1 time ~indo~. 

ence Windo~ # 1 
Number of cycles: 1 

0.0 Min 

Deg C 
Deg C 
Deg C 
Deg C 

i Off 

n descripto,..: 
al scan time: 

Filament is ON 
Multiplier is ON 

VO Mass intervals: 
1. 000 s 

1 Positive ion mode. 
Master rate: 8 

t # 
1 

3 MFW: 70 
Lo mass 

36. 511 

MA: 50 
Hi mass 
300. 590 

TH: 1 
Time 

1. 000 

Calibration table: 

Interface number 
Instrument type 
Full scale mass 
Zero scale mass 
Intensity/ion 
Peak ~idth 

3:063092CF 

0 

Offset at lo~ mass 
Offset at high mas~.· 
Voltage settling time<msl 

G 
1170 

1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

rent instrument parameters. 
Positive ion mode 

~esolution <highl 123.00 
~esolution (lowl 125.00 
3uad offset -2.00 
3uad programming -1.00 
_ens offset -30.00 
ens programming 0.00 
xt offset -4.00 
xt programming 0.00 
ollector 30.00 
on offset 4.00 

BL: 0 

Negative ion mode 
0.00 
0. 00 
0.00 
0. 00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0. 00 



on programming 1.00 
'.CI polaritlj Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer .. zero 

0.00 
Normal 

1402. 
750. 

to --7 
128.0 

ljzer Fore PressurE! ........... : 
,rator/Source Pressure ........ . 

0.027 Torr 
0.:361 Torr 

!0/92 . 20: 4:3: :30 
ACQUISITION COMPLETED . 
Scans 1 to 1464 Centroid 

Scans 
:roid . : 1464 

' _-- ·.- --

Sees· Out oi' 
1.0 1464.0 

7. 
0. 1 

;~eaks pei scan per SI!C 

16736. ·. 11. 11.· 

000102 



M 
0 
....-! 
0 
0 
0 

100.0 -

-

·-R\~. 
lfl! 

-

'· 

RICr :1 DATA: F1032 ll4 
06130192 20:08:00 CALI: 063092CF D3 
SA1'1PLE I CLP I STDF , VSTD050 I I I V6327 I VOA I CAL I 

COIIOS.: UG/L :t:IIA UOO?.ttiA *<HAttiA MIA tiA 11 
RAIIGE: G 1.1464 LABEL: H a, 4.a QUAH: A 0, 1.a J 

7~7 

-

706 
518 

261 

I 
482 

566 

319 

196 

~ 141 I ~ v 'J\r,,~l 
I 

l~ \ ,_.,. .M 
I I 
~nn "'" .-nn 

SCAHS 1 TO 1464 · 

a BASE: U 2a, 3 
86656. 

846 

921 1135 

976 

1307 
1227 1r ol,, It Jl ... _A 

_I_ I I 
nn • .., 1nnn 4 .... 1"\ ..... 



CEDURE TCA DIAGNOSTIC REPORT o/30/9aQ~~ 
"> FILE Fl032 

RENCE llT"-BLE 
LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 

,,EPORT I SOl 

STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - LIST NAMES - > 
oc USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 

l l l 0 11 10 8 So IS01/TC01 
1 1 1 0 11 11 12 17o IS02/TC02 
l l 1 0 4 4 2 98 IS0:3/TC0:3 
3 3 2 16 1:3 1:3 1 o4 IS04/TC04 
3 3 1 lo 13 12 1 97 IS05/TC05 
3 3 1 1o 7 7 1 94 IS06/TC0o 
1 1 1 0 11 11 3 as IS07/TC07 
1 1 1 0 4 4 12 8 IS08/TC08 

o3 COMPOUNDS PROCESSED. o1 FOUND 

COMPOUND >< ------------ SEARCH ---------~ >< SAT >< ------ CHRO ----- > 
J LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 

V1 1 -4o4 464 464 1 992 128 4o4 1 

.V1 20 -oo oO 61 1 2 993 85 59 -2 1 
V1 10 -85 85 84 -1 2 998 50 82 -2 1 

V1 25 -101 101 100 -1 1 995 62 100 ''""'l 

V1 15 -142 142 142 1 998 94 142 1 

V1 :35 -1o3 1o3 1o2 -1 1 929 64 1o2 1 

V1 70 -197 197 196 -1 1 994 101 196 1 

V1 :32 -208 208 207 -1 1 922 67 207 1 

V1 80 -255 255 256 1 1 985 96 256 1 

V1 :38 -259 259 
259 

45 
V1 55 -259 259 2 1000 56 259 1· 

V1 65 -259 258 260 2 2 971 76 2oo 1 

V1 40 -2o2 2o1 262 1 1 997 142 2o2 1 

V1 105 -2o9 268 270 2 1 987 151 271 1 1 

V1 50 -288 287 285 -2 1 1000 4:3 285 1 

V1 45 -320 319 :319 i 
1 984 84 319 

-i 
1 

V1 95 -345 344 345 1 988 96 344 1 

V1 60 -35o 355 353 -2 3 998 53 353 1 

V1 o3 -359 358 355 -3 1 99o 73 355 1 

V1 102 -375 374 375 1 2 995 57 375 1 

V1 90 -388 387 387 1 995 63 387 1 

V2 25 -410 408 408 1 982 43 408 1 

V1 94 -445 444 444 1 976 9o 444 1 

V1 98 -4oO 459 458 -1 2 1000 72 457 -1 1 

V2 1 -:So5 5oo 566 1 999 114 566 1 

V:J 1 -842 845 845 2 998 117 845 1 

V1 99 -473 472 471 -1 1 ;~~ 42 470 -1 1 

V1 100 -482 481 481 1 83 481 1 

V2 15 -484 483 483 1 998 97 483 1 

V2 20 -498 497 497 1 1000 117 497 1 

V2 60 -518 518 518 1 975 78 518 1 

V1 2 -519 519 518 -1 1 984 65 518 1 

V1 110 -52o 526 526 1 985 o2 526 1 

V2 45 -582 582 583 1 1 984 130 583 1 

V2 35 -602 603 o03 1 988 o3 603 1 

V1 115 -o13 o14 o14 1 997 174 614 1 

V1 130 -627 o27 625 -2 1 993 88 o25 1 

V2 30 -636 637 636 -1 1 989 83 636 1 

V2 75 -674 675 675 1 993 63 675 1 

V2 40 -679 680 o80 1 993 75 680 1 

V3 2 -699 700 700 1 978 98 700 1 

V3 10 -703 704 
979 

43 705 1 

V3 35 -705 706 706 1 92 70o 1 

V2 65 -738 739 739 1 994 75 739 1 

V2 55 -753 754 755 1 1 962 97 754 -1 1 

V3 20 -756 757 757 1 973 1o4 757 1 

V3 38 -757 758 758 1 991 41 758 1 

V2 50 -789 790 789 -1 1 980 129 789 1 

V3 15 -789 790 790 1 978 43 790 1 

V2 70 -792 793 793 1 991 107 793 1 

V3 40 -846 848 847 -1 1 975 112 847 1 

V3 50 -so3 8oS Bo5 1 984 106 Bo5 1 

V3 75 -877 879 878 -1 3 985 106 878 1 

V3 oO -917 919 919 1 991 1oo 919 1 

V3 55 -921 923 922 -1 1 987 104 922 1 

V2 so -935 937 937 1 987 173 937 1 

V3 3 -974 976 976 1 990 95 976 1 

V2 90 -1000 1002 1002 1 989 75 1002 1 

V3 25 -1003 1005 1005 ~ 
1 981 83 ;Q9;; ! 

- t 1--:l 
..,,., -t/""11"'1.0 • 1""1 1 • .. ..., .. ,... ~--



V:J 
V:J 

90 -ii64 
85 -1133 

... .... '-
11 co 
11:35 

- GUANTITATION SUMMARY 

1106 
l !35 

F'!LE: F1032 

3 
2 

991 
994 

146 
146 

_,_,, ... 
1106 
1135 

1 
1 

000105 
"JUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

.-IBRARY UNITS: UG/L 
ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 
V1# 1 CIOl BROMOCHLOROMETHANE 128 464 1 19573. 1.000 50.000 
V2# 1 CilO L 4-DIFUJOROBENZENE 114 566 2 92086. 1. 000 50.000 
V3# 1 CI20 CHLOROBENZENE-05 117 845 3 73935. 1. 000 50.000 

V3# 2 CS05 TOLUENE-DB 98 700 3 81989. 1. 094 :50."691 
V3# 3 CS10 BROMOFLUOROBENZENE 95 976 3 47153. 0.658 48.448 
V1# 2 CS15 .L 2-D ICHLOROETHANE- 65 518 1 40017. 1. 801 56. 747 

V1# 20 V001 DICHLDRODIFLUOROMET 85 59 1 22179. 1. 178 48.090 
V1# 10 COlO C HLOR Ot"'ETHANE 50 82 1 13987. 0.826 43.249 
Vl# 25 C020 VINYL CHLORIDE 62 100 1 18096. 0.930 49. 709 
V1# 15 C015 BROMOMETHANE 94 142 1 22540. 1. 273 45.222 
V1# 35 C025 CHLOROETHANE 64 162 1 15482. 0. 904 43. 742 
V1# 70 V007 TRICHLOROFLUOROMETH 101 196 1 59265. 3. 188 47. 491 
V1# 32 V003 DICHLOROFLUOROMETHA 67 207 1 46407. 2. 557 46.363 
V1# 80 C045 1, 1-DICHLOROETHENE 96 256 1 28399. 1. 537 47.207 
V1# 65 C040 CARBON DISULFIDE 76 260 1 66409. 3. 600 47. 119 
V1#105 V015 TRICHLORO-TRIFLUORO 151 271 1 24477. 1. 448 43. 195 
V1# 50 C035 ACETONE 43 285 1 6031. 0.298 51.615 
V1# 45 C030 METHYLENE CHLORIDE 84 319 1 33945. 1. 852 46.832 
V1# 95 V012 TRANS-1,2-DICHLOROE 96 344 1 30320. 1. 595 48. 573 
V1#102 V009 HEXANE 57 375 1 40593. 2. 528 41.022 
V1# 90 coso 1, 1-DICHLOROETHANE 63 387 1 55148. 2.945 47.829 
V2# 25 C125 VINYL ACETATE 43 408 2 55523. 0.600 50.273 
V1# 94 V011 CIS-1,2-DICHLOROETH 96 444 1 33269. 1. 722 49.347 
V1# 98 C110 2-BUTANONE 72 457 1 1704. 0.084 52.031 
V1# 99 V013 TETRAHYDROFURAN 42 470 1 6756. 0.349 49.410 
V1#100 C060 CHLOROFORM 83 481 1 61888. 3. 233 48.905 
V2# 15 C115 1, 1, 1-TRICHLOROETHA 97 483 2 53437. 0. 576 50.358 
V2# 20 C120 CARBONTETRACHLORIDE 117 497 2 45257. 0.484 50. 743 
v2# 60 C165 BENZENE 78 518 2 85976. 0.952 49.019 
V1#110 C065 1,2-DICHLOROETHANE 62 526 1 38630. 2.003 49.256 
V2# 45 C150 TRICHLOROETHENE 130 583 2 39711. 0.437 49.390 
V2# 35 C140 1,2-DICHLOROPROPANE 63 603 2 35908. 0. 386 50.476 
V1#130 V019 1,4-DIOXANE 88 625 1 4734. 0.013 923.638 
V2# 30 C130 BROMODICHLOROMETHAN 83 636 2 59524. 0.639 50. 542 
V2# 75 V023 2-CHLOROETHYL VINYL 63 675 2 18806. 0.225 45.383 
V2# 40 C143 CIS-1,3-DICHLOROPRO 75 680 2 79610. 0. 548 78.935 
V3# 10 C205 4-METHYL-2-PENTANON 43 705 3 23943. 0. 327 49. 473 
V3# 35 C230 TOLUENE 92 706 3 60336. 0.851 47.958 
V2# 65 Cl72 TRANS-1,3-DICHLOROP 75 739 2 15215. 0. 440 18. 758 
V2# 55 C160 L 1. 2-TR ICHLOROETHA 97 754 2 29146. 0.302 :52.331 
V3# 20 C220 TETRACHLOROETHENE 164 757 3 31347. 0.492 43.090 
V3# 15 C210 2-HEXANONE 43 790 3 13249. 0. 180 49. 740 
V2# :so C155 DIBROMOCHLOROMETHAN 129 789 2 44893. 0. 503 48.421 
V2# 70 V022 1,2-DIBROMOETHANE 107 793 2 72966. 0.424 93. 515 
V3# 40 C235 CHLOR.OBENZENE 112 847 3 66126. 0. 944 47.362 
V3# 50 C240 ETHYLBENZENE 106 865 3 3:5425. 0.451 53. 103 
V3# 75 V032 M+P XYLENES 106 878 3 56692. 0.802 47. 791 
V3# 60 V029 0-XYLENE· 106 919 3 33447. 0. 496 45. 572 
V3# 55 C245 STYRENE 104 922 3 68366. 1.044 44.269 
V2# 80 C180 BROMOFORM 173 937 2 31867. 0.368 46.974 

V3# 25 C225 1, 1,2,2-TETRACHLORO 83 1005 3 44320. 0. 650 46. 117 

V3# 80 V035 M-DICHLOROBENZENE 146 1095 3 61284. 0.969 42.768 

V3# 90 V037 P-DICHLOROBENZENE 146 1106 3 63246. 1. 047 40.865 
V3# 85 V036 a-DICHLOROBENZENE 146 1135 3 57796. 0.949 41. 180 
V1# 38 V040 ETHANOL 45 1 NOT FOUND 
V1# 40 V004 IODOMETHANE 142 262 1 114630. 3.040 96.314 
V1# 55 V005 ACROLEIN 56 259 1 15595. 0. 192 207. :51:5 

V1# 60 V006 ACRYLONITRILE 53 353 1 20114. 0.271 189. 541 
V1# 63 TERT-BUTYL METHYL ETHER 73 3:55 1 50289. 2. :538 :50.619 

Vl#11:5 V016 DIBROMOMETHANE 174 614 1 29220. 1. :546 48.271 
V2# 90 V025 1. 2,3-TRICHLOROPROP 7:5 1002 2 28150. 0.343 44. 600 

V3# 38 V027 ETHYL METHACRYLATE 41 7:58 3 :57362. 0.413 93.819 

V3# 30 V026 T-1,4-DICHLOR0-2-BU 53 1011 3 10487. 0. 153 46.311 
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0 
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0 

DATA FROI'I FILE: FI032 · SCAHS 50 TO 800 ACQUIRED: 06/30/92 20:08:00 
CALI: Fl032 113 

SAMPLE: CLP.STOF ,,VST0050' ' .V6327.VOA,CAL I 

COIIOS.: UG;L,*UA *100?./HA *<NA/UA )/HA NA M 

I 

l'j. TC 
I? TC 
I?' TC 100 1:40 ,,... ov 

1,..:;:::::>: TC 
~TC 

200 
3:20 

---- ,.. TC 
~.' 

300 
5100 

_1/']1; 
11.; 

400 
6:40 

-

If' 

-- TC 
TC 

I 

I 

I 

-- ' 

TC 
TC 

TC 
' ., 

TC 

TC 
1'\. 

I 

' 

500 
8:20 CSI5 1,2-DICHLOROETHAU 

600 
10:00 

7013 
11:41! 

> 

-""' 
.£"! c 

-.,. I ;:rc 

C II 0 I, 4-D I FLUOROBENZEtiE 
TC 

TC 
TC 

· "c"" TOLUEtiE -08 

re 

100.0?. ( 86656.) 

E-04 

r~w 
'• Jl' 

l 



i" 
0 .... 
0 
0 
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DATA FROI'I FILE: F1032 SCAI~S BOO TO 1400 ACQUIRED: 06130192 20:08:00 
CALI: F 1032 113 

800 
13:20 

900 
15:00 

SAI1PLE: CLPISTDF ,VSTD050 I I ,V63271VOAICAL , 
COl lOS. 1 UGIL WA * 100iVHA *WAtHA )lt~A tiA 11 

I I 

r 
SH 

< TC 
TC 

_,. 

TC 

CS 1 0 BROI'IOFLUOROBEI 

1000 
16:40 

1100 
18:20 

II" 

,r 

:>-

IC 
/'" 

1200 
20:00 

-~ 

1300 
21140 

~l~~ ,, 

?"'" 

' 
. ' 

--_,> .. 

~n 

TC TC 

TC 

HIO.O?. ( 65216.) 

:0 CHLOROBEU2EUE-05 

2Et·IE 
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i 

- GC LOT #: 30~UN92F 
DATE ANALYZED: 

NETHOD: 624 .. 
06/30/92 000108 

ORGANICS BY GC/MS 
LCS (LABORATORY CONTROL SAMPLES> 
VOA, AGUEOUS GC 

DATA FILE 

LCS #1 F1034 

RUN FACTOR CALI STANDARD 

ANALYST: EG 
INSTRUMENT: F 
NATRIX: AQUEOUS 

LCS #2 F1039 
1. 00 
1. 00 

F1032 
F1032 

SAMPLE # SAMPLE # SAMPLE # SAMPLE # .SAMPLE # 

================================================================================ 
---r--"S 

,y B 
~ 

-

COMPOUND 
SPIKE 

CONC. UG/L 
MEASURED CONCENTRATION UG/L 

LCS #1 LCS #2 AVERAGE 

================================================================================ 
:045 1, 1-DICHLOROETHENE 
:150 TRICHLOROETHENE 
:165 BENZENE 
::230 TOLUENE 
C235 CHLOROBENZENE 

COMPOUND 

50.0 
50.0 
50.0 
50.0 
50.0 

46. 5 
45.2 
47.2 
42.3 
49.7 

41.7 
42. 7 
45.4 
42. 1 
51. 2 

44. 1 
44.0 
46.3 
42.2 
50.4 

:-----ACCURACY---------:-------PRECISION--------: 
AVERAGE CONTROL CONTROL 

Y. RECOVERY LIMITS RPD LIMIT 

================================================================================ 
. C045 1, 1-0ICHLOROETHENE 

C150 TRICHLOROETHENE 
C165 BENZENE 
C230 TOLUENE 
C235 CHLOROBENZENE 

88 
88 
93 

·94 
101 

56-138 
76-109 
78-119 
82-114 
84-117 

11. 
5.7 
3.9 
0.47 
3.0 

NOTE: 807. OF VALUES MUST BE WITHIN CONTROL LIMITS 

1007. OF AVERAGE PERCENT RECOVERIES ARE WITHIN CONTROL LIMITS 

1007. OF RPD ARE WITHIN CONTROL LIMITS 

SUPERVISOR APPROVAL : 

20 
13 
12 
13 
10 



lample: Fl034 Performance Check: F1031 Elapsed Time: 
lample: F1034 Calibration Stds.: F1032, 

1:36:00 000109 
.ta Reduced by : ~-l..u,. Date: -:t {,/'<?.-: Data File: F1034 

.t;a Reviewed by: Date: 

Enseco GC/MS 
Target Compound Data Summary Sheet 

3ample: -DCS WATER 30~UN92F 
:on~itions: 1.00UG/L *5.00ML *100%/NA 
)ate Analyzed: 06/30/92 21:36:00 
\nalyst: EG 
luan List Threshold: 1.00 

*<NA/NA )/5.00ML NA M 
Units: UG/L 
Run Factor: 
Surrogate Vol. : 

Surrogate Spike Recoveries 
VOA, AGUEOUS GC 

1. 00 
0.00500 

Surrogate Amount ( ug > Z Recovery .... 

Jmpound Spikea Measured Measured QC limits 

========================================================================= 
:s05 TOLUENE-OS 0.2500 0.2365 94.6 90 112 

:s10 BROMOFLUOROBENZ 0.2500 0.2525 101. 83 113 

:S15 1.2-DICHLOROETH 0.2500 0. 2170 86.8 82 112 

Target Compounds: BLACK 

Concentration 
Quan List Sample 

Scan # UG/L UG/L Compound 
========================================================================== 

256 

284 
320 

518 

582 

706 
705 

846 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

46.496 
BDL 
BDL 

2.004 
1. 269 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

47. 171 
BDL 

45. 162 
BDL 
BDL 
BDL 
BDL 
BDL 

1. 195 
42.333 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL. 

49.715 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

. BDL 
·- ....... 

46. 5 

2.00 
1. 27 

47.2 

45.2 

1. 19 
42.3 

49.7 

V001 DICHLORODIFLUOROMETHANE 
COlO CHLOROMETHANE 
C020 VINYL CHLORIDE 
C015 BROMOMETHANE 
C025 CHLOROETHANE 
V007 TRICHLOROFLUOROMETHANE 
V003 DICHLOROFLUOROMETHANE 
C045 1, 1-DICHLOROETHENE 
C040 CARBON DISULFIDE 
V015 TRICHLORO-TRIFLUORO-ETHANE 
C035 ACETONE 
C030 METHYLENE CHLORIDE 
V012 TRANS-1,2-DICHLOROETHENE 
V009 HEXANE 
C050 1, 1-DICHLOROETHANE 
C125 VINYL ACETATE 
V011 CIS-1,2-DICHLOROETHENE 
C110 2-BUTANONE 
V013 TETRAHYDRDFURAN 
C060 CHLOROFORM 
C115 1. 1,1-TRICHLOROETHANE 
C120 CARBONTETRACHLORIDE 
C165 BENZENE 
C065 1.2-DICHLOROETHANE 
C150 TRICHLOROETHENE 
Cl40 1.2-DICHLOROPROPANE 
V019 1.4-DIOXANE 
C130 BROMODICHLOROMETHANE 
V023 2-CHLOROETHYL VINYL ETHER 
C143 CIS-1.3-DICHLOROPROPENE 
C205 4-METHYL-2-PENTANONE 
C230 TOLUENE 
C172 TRANS-1,3-DICHLDROPROPENE 
C160 1. 1,2-TRICHLOROETHANE 
C220 TETRACHLOROETHENE 
C210 2-HEXANONE 
C155 DIBROMOCHLOROMETHANE 
V022 1.2-DIBROMOETHANE 
C235 CHLOROBENZENE 
C240 ETHYLBENZENE 
V032 M+P XYLENES 
V029 0-XYLENE 
C245 STYRENE 
C180 BROMOFORM 
C225 1, 1,2,2-TETRACHLOROETHANE 
V035 M-DICHLOROBENZENE 
V037 P-DICHLOROBENZENE ··--· - - .. -... ______ .,, __ .... _ 



... ~~ 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

vo4o ETHANOL- --
V004 IODOMETHANE 
V005 ACROLEIN 
V006 ACRYLONITRILE 
TERT-BUTYL METHYL ETHER <MTBEl 
V016 DIBROMOMETHANE 
V025 1,2,3-TRICHLOROPROPANE 
V027 ETHYL METHACRYLATE 
V026 T-1,4-DICHLOR0-2-BUTENE 

000110 



lame List: HEDRl 
'le Name: F1034 

llFormat: VOAIND 
: 3JSAMPLE: DCS 
: ~>COMMENT: 30JUN92F 

Entry # 1 oi' 1 

2JPROJECT: 

:u>Guan .List Units: 1. OOUG/L 
:13>Extract Dilution: NA 
:t~>Extract Vol. Used: NA 
C17JPercent Moisture: NA 
C20JSURROGATE VOLUME:: O.OO~OOL 

C 4JMATRIX: WATER 
C10JAnalyst: EG 
C12lPurge Volume: ~.OOML 
C14lExtract Volume: NA 
C16lSample Amount: 5. OOML 
C19lRun Factor: 1.00UG/L 

>130/92 21:36:30 
Acquisition started 

:ca.uire 
~/30/92 21:36:00 + 0:00 
3mple: -DCS WATER 30JUN92F 

Run 3:F1034 
Free sectors: 20044 

Starting 
Scan: 0 oi' 1464 

onds.: 1.00UG/L *~. OOML *1007./NA *CNA/NA l/5.00ML NA M 
ormula: 1. OOUG/LO. OO~OOL Instrument: I50F ' we.ight: 
ubmitted by: RMAL Analyst: EG Acct. No: 

: Desc. : VN 
*** GC not ready and being equilibrated *** 

Elapsed time : 
eq. Temp Rate Time (minutes) 
~ CDegCl CC/minl period total 
1 -20--18 2.0 1.0 1.0 
2 -18-102 7.0 17.1 18.1 
3 102-202 30.3 3.3 21.4 
alve A : closed Valve B closed 

InJector A 220 
GC oven 94 
Transfer-line: 204 
Ion source 184 

*** Instrument parameters *** 
Post acquisition state -> Filament : Oi'f Multiplier 

ODE: EI (+) Centroid + Temp - Sequence: VO ( 1 time window. ) 

equence Window # 1 
Number oi' cycles: 1 

0.000 
VOAIND 

0.0 Min 

Deg C 
Deg C 
Deg C 
Deg C 

Off 

Filament is ON 
Multiplier is ON 

.an descriptor: VO Mass intervals: 
otal scan time: 1. 000 s 

1 Positive ion mode. 
Master rate: 8 

PW: 3 MFW: 70 MA: 50 TH: 1 BL: 0 
Int # Lo mass Hi mass Time 

1 36.511 300.590 1.000 

Calibration table: 

Interface number 
Instrument type 
Full scale mass 
Zero scale mass 
Intensity/ion 
Peak width 

3:063092CF 

0 

Offset at low mass 
Offset at high mass 
Voltage settling time(msl 

G 
1170 

1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

urrent instrument parameters. 
Positive ion mode 

Resolution (high) 123.00 
Resolution (low) 125.00 
Guad offset -2.00 
Guad programming -1.00 
Lens offset -30.00 
Lens programming 0.00 
Ext offset -4.00 
Ext programming 0.00 
Collector 30.00 
Ion offset 4.00 

Negative ion mode 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

000111 



Ion 
Rod 

programming 1.00 
polarity Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer zero 

1alyzer Fore Pressure ........... : 0.027 
•paratar/Saurce Pressure ......... 0.373 

>130/92 22:58:47 
ACQUISITION COMPLETED 
Scans 1 to 1464 Centroid 

1de Scans Sees Out of ;. 
mtroid 1464 0. 7 1464.0 0.0 

0.00 
Normal 

1402. 
750. 

10 --7 
128.0 

Torr 
Torr 

Peaks per 
5525. 

000112 

scan per sec 
4. 4. 
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RIC DATA: F1034 D4 SCAHS 1 TO 1464 
06/30/92 21:36:00 CALI: 063092CF D3 
SAI1PLE: -OCS WATER 30JUH92F t 
COHOS.: 1.00UG/L *5.00ML *100?./HA *<HA/HA )/5,00ML HAM 
RAHGE: G 1,1464 LABEL: H 0, 4.0 QUAH: A 0, 1.0 J 0 BASE: U 20, 3 

845 

518 

700 
974 

566 

465 

256 

38 

I( 3t0 7A 
\ Hl42 

' I I I I I 

200 400 600 see 1000 

79104. 

1189 1308 
I I 

1200 1400 SCAH 



toCEDURE 
ITA FILE 
'""ERENCE 

IE LIST 
REPORT 

TCA DIAGNOSTIC REPORT 
F1034 
11TABLE 
LLNL INITIALIZATION OPTION: 2 
IS01 

'ROC 
1 
1 
1 
3 
3 
3 
1 
1 

STANDARDS ----- >< 
USED POSS RMS 

--- PLUS UNKNOWNS 
PROC USED POSS 

1 1 0 11 2 1 
1 1 0 11 2 1 
1 1 0 4 2 1 
3 2 37 13 6 1 
3 1 37 13 5 1 
3 1 37 7 3 1 
1 1 0 11 3 1 
1 1 0 4 1 1 

63 COMPOUNDS PROCESSED, 13 FOUND 

7/01/92 14:41:30 

PROCESSING OPTION: 3 

--- >< - LIST NAMES - > 
RMS STANDARD/UNKNOWN 

0 IS01/TC01 
0 IS02/TC02 

69 IS03/TC03 
107 IS04/TC04 

43 IS05/TC05 
37 IS06/TC06 
68 IS07/TC07 

0 IS08/TC08 

000114 

COMPOUND >< ------------ SEARCH ------------ >< SAT >< ------ CHRO ------- > 
\10 LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 

1 V1 1 -463 465 465 1 993 128 464 -1 1 

2 V1 20 -59 57 85 

3 V1 10 -82 80 50 
4 V1 25 -100 98 62 
5 V1 15 -142 141 94 

6 V1 35 -162 161 64 

7 V1 70 -196 195 101 

8 V1 32 -207 207 i 987 
67 

9 V1 80 -256 256 256 96 256 1 

10 V1 38 -259 259 45 

11 V1 55 -259 259 56 
12 Vl 65 -260 261 76 

13 V1 40 -262 263 142 

14 V1 105 -271 272 151 

15 V1 50 -285 286 43 284 1 

16 Vl 45 -319 320 320 1 92:5 84 320 1 

17 Vl 95 -344 345 96 

8 Vl 60 -353 354 :53 

9 Vl 63 -355 356 73 

20 Vl 102 -375 376 57 

21 V1 90 -387 388 63 

22 V2 25 -408 409 43 

23 V1 94 -444 445 96 

24 V1 98 -457 458 458 1 800 72 

25 V2 1 -565 566 566 1 996 114 566 1 

26 V3 1 -844 844 844 2· 998 117 844 1 

27 V1 99 -470 471 42 

28 V1 100 -481 482 83 

29 V2 15 -483 484 97 

30 V2 20 -497 498 117 

31 V2 60 -518 519 518 -1 1 979 78 518 1 

32 V1 2 -518 519 518 -1 1 981 65 518 1 

33 V1 110 -526 526 62 

34 V2 45 -583 583 582 -1 1 981 130 582 1 

35 V2 35 -603 603 63 

36 V1 115 -614 614 174 

37 V1 130 -625 626 88 

38 V2 30 -636 637 83 

39 V2 75 -675 675 63 

40 V2 40 -680 680 75 

41 V3 2 -700 700 700 1 973 98 700 1 

42 V3 10 -705 705 43 706 1 

43 V3 35 -706 706 706 1 978 92 705 -1 -1 

44 V2 65 -739 739 75 

45 V2 55 -754 754 97 

46 V3 20 -757 757 164 

47 V3 38 -758 758 41 

48 V2 50 -789 789 129 

49 V3 15 -790 790 43 

50 V2 70 -793 793 107 

51 V3 40 -847 846 846 1 977 112 846 1 

52 V3 50 -865 864 106 
\3 V3 75 -878 877 106 

.>4 V3 60 -919 918 106 

55 V3 55 -922 921 104 

56 V2 eo -937 935 173 
974 i 

·57 V3 3 -976 974 974 1 988 95 

58 V2 90 -1002 1000 75 

59 V3 25 -1005 1003 83 

60 IJ~ ~Q -~Q!! 1QQ~ 
53 
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~AL GUANTITATIDN SUr1MARY FILE: F1034 
1POUNDS WITH AMOUNTS LESS THAN 1.00 REPORTED AS NOT FOUND 

LIBRARY 
UNITS: UG/L 

>JO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 v 1'1* 1 CIOl BROMOCHLOROMETHANE 128 464 1 25181. 1. 000 50.000 

2 V2# 1 CI10 1,4-DIFLUOROBENZENE 114 566 2 113947. 1. 000 50. 000 

3 V3# 1 CI20 CHLOROBENZENE-D5 117 844 3 93032. 1. 000 50.000 

4 V3# 2 cso:s TOLUENE-DB 98 700 3 97682. 1. 109 47.341 

5 V3# 3 CSlO BROMOFLUOROBENZENE 95 974 3 59893. 0.638 50.472 

6 V1# 2 CS15 1,2-DICHLOROETHANE- 65 518 1 44653. 2. 044 43. 367 

7 V1# 20 V001 DICHLORODIFLUOROMET 85 1 NOT FOUND 

8 V1# 10 COlO CHLOROMETHANE 50 1 NOT FOUND 

9 Vl# 25 C020 VINYL CHLORIDE 62 1 NOT FOUND 

10 V1# 15 C015 BROMOMETHANE 94 1 NOT FOUND 

11 Vl# 35 C025 CHLOROETHANE 64 1 NOT FOUND 

12 V1# 70 V007 TRICHLOROFLUOROMETH 101 1 NOT FOUND 

13 V1# 32 V003 DICHLOROFLUOROMETHA 67 1 NOT FOUND 

14 V1# 80 C045 1, 1-DICHLOROETHENE 96 256 1 33975. 1. 451 46.496 

15 Vl# 65 C040 CARBON DISULFIDE 76 1 NOT FOUND 

16 V1#105 V015 TRICHLORO-TRIFLUORO 151 1 NOT FOUND 

17 V1# 50 C035 ACETONE 43 284 1 311. 0. 308 2.004 

18 Vl# 45 C030 METHYLENE CHLORIDE 84 320 1 1108. 1. 734 1. 269 

19 V1# 95 V012 TRANS-1,2-DICHLOROE 96 1 NOT FOUND 

20 V1#102 V009 HEXANE 57 1 NOT FOUND 

21 V1# 90 coso 1, 1-DICHLOROETHANE 63 1 NOT FOUND 

22 V2# 25 C125 VINYL ACETATE 43 2 NOT FOUND 

23 V1# 94 V011 CIS-1,2-DICHLOROETH 96 1 NOT FOUND 

24 V1# 98 C110 2-BUTANONE 72 1 NOT FOUND 

25 V1# 99 V013 TETRAHYDROFURAN 42 1 NOT FOUND 

26 V1#100 C060 CHLOROFORM 83 1 NOT FOUND 

27 V2# 15 C115 1, 1, 1-TRICHLOROETHA 97 2 NOT FOUND 

";!8 V2# 20 C120 CARBONTETRACHLORIDE 117 2 NOT FOUND 

!9 V2# 60 C165 BENZENE 78 518 2 100368. 0.934 47. 171 

30 V1#110 C065 1,2-DICHLOROETHANE 62 1 NOT FOUND 

31 V2# 45 C150 TRICHLOROETHENE 130 582 2 44384. 0.431 45. 162 

32 V2# 35 C140 1,2-DICHLOROPROPANE 63 2 NOT FOUND 

33 V1#130 V019 1. 4-DIOXANE sa 1 NOT FOUND 

34 V2# 30 C130 BROMODICHLOROMETHAN 83 2 NOT FOUND 

35 V2# 75 V023 2-CHLOROETHYL VINYL 63 2 NOT FOUND 

36 1/2# 40 C143 CIS-1,3-DICHLOROPRO 75 2 NOT FOUND 

37 V3# 10 C205 4-METHYL-2-PENTANON 43 706 3 720. 0.324 1. 195 

38 V3# 35 C230 TOLUENE 92 705 3 64279. 0.816 42.333 

39 V2# 65 C172 TRANS-1,3-DICHLOROP 75 2 NOT FOUND 

40 V2# 55 C160 1, 1,2-TRICHLOROETHA 97 2 NOT FOUND 

41 V3# 20 C220 TETRACHLOROETHENE 164 3 NOT FOUND 

42 V3# 15 C210 2-HEXANONE 43 3 NOT FOUND 

43 V2# 50 C155 DIBROMOCHLOROMETHAN 129 2 NOT FOUND 

44 V2# 70 V022 1,2-DIBROMOETHANE 107 2 NOT FOUND 

45 V3# 40 C235 CHLOROBENZENE 112 846 3 82732. 0. 894 49. 715 

46 V3# 50 C240 ETHYLBENZENE 106 3 NOT FOUND 

47 V3# 75 V032 M+P XYLENES 106 3 NOT FOUND 

48 V3# 60 V029 0-XYLENE 106 3 NOT FOUND 

49 V3# 55 C245 STYRENE 104 3 NOT FOUND 

50 V2# 80 C180 BROMOFORM 173 2 NOT FOUND 

51 V3# 25 C225 1, 1,2,2-TETRACHLORO 83 3 NOT FOUND 

52 V3# 80 V035 M-DICHLOROBENZENE 146 3 NOT FOUND 

53 V3# 90 V037 P-DICHLOROBENZENE 146 3 NOT FOUND 

. 54 V3# 85 V036 a-DICHLOROBENZENE 146 3 NOT FOUND 

55 V1# 38 V040 ETHANOL 45 1 NOT FOUND 

. 56 Vl# 40 V004 IODOMETHANE 142 1 NOT FOUND 

57 V1# 55 V005 ACROLEIN 56 1 NOT FOUND 

58 V1# 60 V006 ACRYLONITRILE 53 1 NOT FOUND 

59 V1# 63 TERT-BUTYL METHYL ETHER 73 1 NOT FOUND 

60 V1#115 V016 DIBROMOMETHANE 174 1 NOT FOUND 

61 V2# 90 V025 1,2,3-TRICHLOROPROP 75 2 NOT FOUND 

62 V3# 38 V027 ETHYL METHACRYLATE 41 3 NOT FOUND 

63 V3# 30 V026 T-1,4-D!CHLOR0-2-BU 53 3 NOT FOUND 
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DATA FROM FILE: F1034 SCAHS 50 TO 800 ACQUIRED: 06/30/92 21:36:00 
CALI: F1034 113 

SAMPLE: -DCS WATER 30JUH92F 
COHOS.: 1.00UG/L *5.00ML *100:MIA *<HA/HA )/5.00ML HA 1·1 

,.-----.1..-----'------.1..----' 100.0?. ( 58944.) 

100 -
1:40 

200 -
3:20 

t:::::::::===::;=.-- TC 

300 -1! TC 
5:00 ~TC 

400-
6:40 

j 01 BR0110CHLOROMETHAHE 

500 -
8:20 ~- CS15 1,2-DICHLOROETHANE-04 

~~§~~~;;;;;;;;~~===:-;:c CI 10 1 I 4-DIFLUOROBENZEHE 
600 __ :: TC 

10:00 

700 J--=======:=::======!!!!!1111_,,.... 11:40 I_..- C505 TOLUEtlE,-08 

r'rM~ J~ 
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DATA FRot·l FILE: F1034 SCAHS 800 TO 1400 ACQUIRED: 06/30/92 21:36:00 
CALI: F1034 113 

SAMPLE: -DCS WATER 30JUH92F 
COHOS.: 1.00UG/L *5.00ML *100?./HA *<HA/HA )/5.00ML HAM 

800_-------J-------J-------~----~ 13:20 100.0?. ( 79104.) 

!_:::::::==:::::====::::========--Gt20 CHLOR08Eil2EHE-DS 

900 
15:00 

1000 
16:40 

1100 
18:20 

t CS 10 BROMOFLUOROBEH2EHE 

1200 ,, 
20:00 

1300 
21:40 

r~ftM 
. 



ample: Fl039 Performance Check: Fl031 Elapsed Time: 5:08:00 /00113 
ample: Fl039 Calibration Stds.: F1032, A)( 

ta Reduced by : ('"l'~!'z Date: "?-(, lu .. · Data File: F1039 
ta Reviewed by: Date: 

Enseco GC/MS 
Target Compound Data Summary Sheet 

ample: -DCS WATER 30~UN92F 
onditions: l.OOUG/L *5.00ML *100%/NA 
ate Analyzed: 07/01/92 1:08:00 
nalyst: EG 
uan List Threshold: 1.00 

*<NA/NA l/5.00ML NA M 
Units: UG/L 
Run Factor: 
Surrogate Vol. : 

Surrogate Spike Recoveries 
VOA, AGUEOUS, V LIBRARIES 

e 
1. 00 / 
0. 005£ 

Surrogate Amount <ugl X Recovery 
mpound Spiked Measured Measured GC limits 
======================================================================== 
505 TOLUENE-DB 
510 BROMOFLUOROBENZ 
515 1,2-DICHLOROETH 

0.2500 
0.2500 
0.2500 

0.2500 
0.2570 
0.2420 

Target Compounds: BLACK 

Concentration 
Guan List Sample 

can # UG/L UG/L Compound 

100. 
103. 
96.8 / 88 110 

86 115 
76 114 

========================================================================= 

256 

319 

517 

581 

705 

845 

41. 748 

1. 241 

45.374 

42. 711 

42. 101 

51. 177 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

41.7 

1. 24 

45.4 

42. 7 

42. 1 

51. 2 

V001 DICHLORODIFLUOROMETHANE 
COlO CHLOROMETHANE 
C020 VINYL CHLORIDE 
C015 BROMOMETHANE 
C025 CHLOROETHANE 
V007 TRICHLOROFLUOROMETHANE 
V003 DICHLOROFLUOROMETHANE 
C045 1, 1-DICHLOROETHENE 
C040 CARBON DISULFIDE 
V015 TRICHLORO-TRIFLUORO-ETHANE 
C035 ACETONE 
C030 METHYLENE CHLORIDE 
V012 TRANS-1,2-DICHLDROETHENE 
V009 HEXANE 
C050 1, 1-DICHLOROETHANE 
C125 VINYL ACETATE 
V011 CIS-1.2-DICHLOROETHENE 
C110 2-BUTANONE 
V013 TETRAHYDROFURAN 
C060 CHLOROFORM 
C115 1, 1. !-TRICHLOROETHANE 
C120 CARBONTETRACHLORIDE 
C165 BENZENE 
C065 1.2-DICHLOROETHANE 
C150 TRICHLOROETHENE 
C140 1,2-DICHLOROPROPANE 
V019 1.4-DIOXANE 
C130 BROMODICHLOROMETHANE 
V023 2-CHLOROETHYL VINYL ETHER 
C143 CIS-1,3-DICHLOROPROPENE 
C205 4-METHYL-2-PENTANONE 
C230 TOLUENE 
C172 TRANS-1,3-DICHLOROPROPENE 
C160 1,1,2-TRICHLOROETHANE 
C220 TETRACHLOROETHENE 
C210 2-HEXANDNE 
C155 DIBROMOCHLOROMETHANE 
V022 1,2-DIBROMOETHANE 
C235 CHLDROBENZENE 
C240 ETHYLBENZENE 
V032 M+P XYLENES 
V029 0-XYLENE 
C245 STYRENE 
C180 BROMOFORM 
C225 1, 1.2.2-TETRACHLORDETHANE 
V035 M-DICHLDROBENZENE 
V037 P-DTCHLnROBENZENE 



uu~ 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

_, ____ --· .---- ·-

V040 ETHANOL--·---- -
voo4 IODOMETHANE 
V005 ACROLEIN 
V006 ACRYLONITRILE . 
TERT-BUTYL METHYL ETHER <MTBE> 
V016 DIBROMOMETHANE 
V025 1.2.3-TRICHLOROPROPANE 
V027 ETHYL METHACRYLATE 
V026 T-1,4-DICHLOR0-2-BUTENE 

00011!1 

- -. 1.: 



lame List: HEDR1 
··ole Name: F1039 

Entry # 

1>For-mat: VOAIND 
3>SAMPLE: DCS 
~)COMMENT: 30JUN92F 

11 )Quan List Units: 1. OOUG/L 
13>Extract Dilution: NA 
!~>Extract Vol. Used: NA 
17>Percent Moisture: NA 
20>SURROGATE VOLUME:: O.OO~OOL 

'/1/92 1:08:~7 
Ac~uisition started 

1 of' 1 

2lPROJECT: 
( 4>MATRIX: WATER 
<10>Analyst: EG 
( 12lPurge Volume: ~- OOML 
(14>Extract Volume: NA 
(16lSample Amount: 5.00ML 
<19lRun Factor: 1.00UG/L 

:q_uire 
7 /01/92 1:08:00 + 0:00 
lmple: -DCS WATER 30JUN92F 

Run 3:Fl039 
Free sectors: 19444 

Starting 
Scan: 0 of 1464 

>nds.: 1.00UG/L *~.OOML *100%/NA *(NA/NA l/~.OOML NA M 
>rmula: 1. OOUG/LO. OO~OOL Instrument: I:iOF 
Jbmitted by: RMAL Analyst: EG 

Weight: 0.~00' 
Acct. No: VOAIND 

' Desc. : VN 
*** GC not ready and 

'~· Temp Rate Time <minutes> 
* <DegC) CC/min) period total 
l -20--18 2.0 1.0 1.0 
;! -18-102 7. 0 17. 1 18. 1 
3 102-202 30.3 3.3 21.4 
•lve A closed Valve B closed 

being e~uilibrated *** 
Elapsed time : 

InJector A 220 
GC oven 106 
Transf'er-line: 204 
Ion source 183 

*** Instrument parameters *** 
Post ac~uisition state -> Filament : Off Multiplier 

JOE: EI (+) Centroid + Temp - Se~uence: VO ( 1 time window. ) 

·~uence Window # 1 
Number of' cycles: 1 

0.0 Min 

Deg C 
Deg C 
Deg C 
Deg C 

Off 

"n descriptor: 
Jtal scan time: 

Filament is ON 
Multiplier is ON 

VO Mass intervals: 
1. 000 s 

1 Positive ion mode. 
Master rate: 8 

ow: 
Int # 

1 

3 MFW: 70 
Lo mass 

36. ~11 

MA: 50 
Hi mass 
300. ~90 

TH: 1 
Time 

1. 000 

Calibration table: 3:063092CF 

Interface number 
Instrument type 
Full scale mass 
Zero scale mass 
Intensity/ion 
Peak width 
Offset at low mass 
Offset at high mass 
Voltage settling timeCms) 

0 
Q 

1170 
1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

urrent instrument parameters. 
Positive ion mode 

Resolution (high) 123.00 
Resolution Clowl 12~.00 
Quad of'f'set -2.00 
Quad programming -1.00 
Lens of'fset -30. 00 
Lens programming 0.00 
Ext offset -4.00 
Ext programming 0.00 
Collector 30.00 
Ion offset 4.00 

BL: 0 

Negative ion mode 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

000120 



Ion 
Rod 

programming 1.00 
polarity Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer ranQe 
Electrometer zero 

0.00 
Normal 

1402. 
750. 

10 ~-7 
128.0 

1alyzer Fore Pressure ........... : 0. 027 Torr 
•parator/Source Pressure ......... 0.378 Torr 

'11/92 1:39:45 
ACGUISITION COMPLETED 
Scans 1 to 1464 Centroid 

>de Scans 
•ntroid 1464 

. - __ -_. 

Sees Out of 
0.7 1464.0 

% 
0.0 

Peaks per scan per sec 
4554. 3. 3 .. 

000121 



C<J 
01 . ...., 
0 
0 
0 

Hl0.0 

RIC -

-

RIC DATA: F1039 ll4 SCANS 1 TO 1464 
07/01/92 1:08:00 CALI: 063092CF ll3 
SAI1PLE: -DCS WATER 30JUN92F 
CONDS.: 1.00UG/L *5.00ML *100?./NA *<HA/NA )/5,00ML HAM 
RAtlGE: G 1.1464 LABEL: H 0, 4.0 QUAH: A 0, 1.0 J 0 BASE: U 20, 3 

844 

517 

699 
974 

565 

464 

257 

:h 3!9 419 7?9 104~) 

' I I I 

2€10 400 600 800 1000 

1143 

66176. 

1236 1350 
I I 

1200 1400 SCAH 



000123 
~OCEDVRE TCA DIAGNOSTIC REPORT 7/01/92 1:42:42 

~TA FILE F1039 
-=ERENCE 11TABLE 
1E LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 
REPORT I SOl 

STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - LIST NAMES - > 
'ROC USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 

1 1 1 0 11 2 1 0 IS01/TC01 
1 1 1 0 11 1 1 0 IS02/TC02 
1 1 1 0 4 1 1 0 IS03/TC03 
3 3 1 37 13 6 1 107 IS04/TC04 
3 3 1 37 13 5 1 43 IS05/TC05 
3 3 1 37 7 3 1 37 IS06/TC06 
1 1 1 0 11 3 1 70 IS07/TC07 
1 1 1 0 4 1 1 0 IS08/TC08 

63 COMPOUNDS PROCESSED, 11 FOUND 

COMPOUND >< ------------ SEARCH ------------ >< SAT >< ------ CHRO ------- > 
NO LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 

1 V1 1 -463 464 464 1 994 128 464 1 
2 V1 20 -59 60 85 
3 Vl 10 -82 83 50 
4 Vl 25 -100 101 62 
5 V1 15 -142 143 94 
6 V1 35 -162 163 64 
7 Vl 70 -196 197 101 
8 V1 32 -207 208 i. 

67 
256 9 Vl 80 -256 257 257 987 96 -1 1 

10 V1 38 -259 260 45 
11 V1 55 -259 260 56 
12 Vl 65 -260 261 76 
13 Vl 40 -262 263 142 
14 Vl 105 -271 272 151 
15 Vl 50 -285 286 43 

319 i 
16 Vl 45 -319 320 84 
t7 Vl 95 -344 345 96 

8 Vl 60 -353 354 53 
.9 V1 63 -355 356 73 
20 Vl 102 -375 376 57 
21 Vl 90 -387 388 63 
22 V2 25 -408 409 43 
23 Vl 94 -444 445 96 
24 Vl 98 -457 458 72 
25 V2 1 -565 565 565 1 996 114 565 1 

26 V3 1 -844 843 843 1 997 117 843 1 

27 Vl 99 -470 470 42 
28 V1 100 -481 481 83 
29 V2 15 -483 483 97 
30 V2 20 -497 497 117 

517 
31 V2 60 -518 518 517 -1 1 978 78 1 

32 Vl 2 -518 518 517 -1 1 988 65 517 1 

33 V1 110 -526 525 62 
34 V2 45 -583 582 581 -1 1 981 130 581 1 

35 V2 35 -603 602 63 
36 V1 115 -614 613 174 
37 Vl 130 -625 625 88 
38 V2 30 -636 636 83 
39 V2 75 -675 674 63 
40 V2 40 -680 679 75 
41 V3 2 -700 699 699 1 976 98 699 1 

42 V3 10 -705 704 43 
43 V3 35 -706 705 705 1 976 92 705 1 

44 V2 65 -739 738 75 
45 V2 55 -754 753 97 
46 V3 20 -757 756 164 
47 V3 38 -758 757 41 
48 V2 50 -789 788 129 
49 V3 15 -790 789 43 
50 V2 70 -793 792 107 

845 
51 V3 40 -847 845 845 1 972 112 1 

'i2 V3 50 -865 863 106 
i3 V3 75 -878 876 106 
54 V3 60 -919 917 106 
55 V3 55 -922 920 104 
56 V2 80 -937 935 173 
'57 V3 3 -976 974 974 1 989 95 974 1 

58 V2 90 -1002 1000 75 
59 V3 25 -1005 1003 83 
60 V3 30 -1011 1009 5~ --- -



-· ~" 
... ....,, ..... 

. ..., 
V3 90 ·-1106 1105 l4o 

,~ 

>3 \/3 85 -1135 1134 146 

000124' 
1AL GUANTITATION SUMMARY FILE: F1039 
''1POUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
~0 ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 V 1 II. 1 CI01 BROMOCHLOROMETHANE 128 464 1 20283. 1. 000 50.000 
2 V2# 1 C! 10 1.4-DIFLUOROBENZENE 114 565 2 96133. 1. 000 50.000 
3 V3# 1 CI20 CHLOROBENZENE-D5 117 843 3 76770. 1. 000 50.000 

4 V3ll 2 CS05 TOLUENE-DB 98 699 3 85080. 1. 109 49.969 
5 V3ll 3 CS10 BROMOFLUOROBENZENE 95 974 3 50294. 0. 638 51. 361 
6 Vlll 2 CS15 1.2-DICHLOROETHANE- 65 517 1 40158. 2. 044 48.420 

7 V1ll 20 V001 DICHLORODIFLUOROMET 85 1 NOT FOUND 
8 Vlll 10 COlO CHLOROMETHANE 50 1 NOT FOUND 
9 Vlll 25 C020 VINYL CHLORIDE 62 1 NOT FOUND 

10 V1ll 15 C015 BROMOMETHANE 94 1 NOT FOUND 
11 Vlll 35 C025 CHLOROETHANE 64 1 NOT FOUND 
12 Vlll 70 V007 TRICHLOROFLUOROMETH 101 1 NOT FOUND 
13 Vlll 32 V003 DICHLOROFLUOROMETHA 67 1 NOT FOUND 
14 V1ll 80 C045 1. 1-DICHLOROETHENE 96 256 1 24572. 1. 451 41.748 
15 Vlll 65 C040 CARBON DISULFIDE 76 1 NOT FOUND 
16 Vl#105 V015 TRICHLORO-TRIFLUORO 151 1 NOT FOUND 
17 V1ll 50 C035 ACETONE 43 1 NOT FOUND 
18 Vl# 45 C030 METHYLENE CHLORIDE 84 319 1 873. 1. 734 1. 241 
19 V1# 95 V012 TRANS-1,2-DICHLOROE 96 1 NOT FOUND 
20 V1#102 V009 HEXANE 57 1 NOT FOUND 
21 V1# 90 C0 50 1. 1-DICHLOROETHANE 63 1 NOT FOUND 
22 V2# 25 C125 VINYL ACETATE 43 2 NOT FOUND 
23 Vl# 94 V011 CIS-1.2-DICHLOROETH 96 1 NOT FOUND 
24 V1# 98 C110 2-BUTANONE 72 1 NOT FOUND 
25 V1# 99 V013 TETRAHYDROFURAN 42 1 NOT FOUND 
26 V1#100 C060 CHLOROFORM 83 1 NOT FOUND 
27 V2# 15 C115 1, 1, 1-TRICHLOROETHA 97 2 NOT FOUND 
28 V2# 20 C120 CARBONTETRACHLORIDE 117 2 NOT FOUND 

9 V2# 60 C165 BENZENE 78 517 2 81449. 0.934 45.374 

0 V1#110 C065 1.2-DICHLOROETHANE 62 1 NOT FOUND 
31 V2# 45 C150 TRICHLOROETHENE 130 581 2 35413. 0.431 42. 711 

32 V2# 35 C140 1,2-DICHLOROPROPANE 63 2 NOT FOUND 
33 V1#130 V019 1,4-DIOXANE sa 1 NOT FOUND 
34 V2# 30 C130 BROMODICHLOROMETHAN 83 2 NOT FOUND 
35 V2# 75 V023 2-CHLOROETHYL VINYL 63 2 NOT FOUND 
36 V2# 40 C143 CIS-1.3-DICHLOROPRO 75 2 NOT FOUND 
37 V3# 10 C205 4-METHYL-2-PENTANON 43 3 NOT FOUND 
38 V3# 35 C230 TOLUENE 92 705 3 52752. 0.816 42. 101 

39 V2# 65 C172 TRANS-1,3-DICHLOROP 75 2 NOT FOUND 
40 V2# 55 C160 1. 1,2-TRICHLOROETHA 97 2 NOT FOUND 
41 V3# 20 C220 TETRACHLOROETHENE 164 3 NOT FOUND 
42 V3# 15 C210 2-HEXANONE 43 3 NOT FOUND 
43 V2# 50 C155 DIBROMOCHLOROMETHAN 129 2 NOT FOUND 
44 V2# 70 V022 1.2-DIBROMOETHANE 107 2 NOT FOUND 
45 V3# 40 C235 CHLOROBENZENE 112 845 3 70277. 0.894 51. 177 

46 V3# 50 C240 ETHYLBENZENE 106 3 NOT FOUND 
47 V3# 75 V032 M+P XYLENES 106 3 NOT FOUND 
48 V3# 60 V029 0-XYLENE 106 3 NOT FOUND 
49 V3# 55 C245 STYRENE 104 3 NOT FOUND 
50 V2# 80 C180 BROMOFORM 173 2 NOT FOUND 
51 V3# 25 C225 1, 1,2,2-TETRACHLORO 83 3 NOT FOUND 
52 V3# 80 V035 M-DICHLOROBENZENE 146 3 NOT FOUND 
53 V3# 90 V037 P-DICHLOROBENZENE 146 3 NOT FOUND 
54 V3# 85 V036 a-DICHLOROBENZENE 146 3 NOT FOUND 
55 V1# 38 V040 ETHANOL 45 1 NOT FOUND 
56 V1# 40 V004 IODOMETHANE 142 1 NOT FOUND 
57 Vl# 55 V005 ACROLEIN 56 1 NOT FOUND 
58 V1# 60 V006 ACRYLONITRILE 53 1 NOT FOUND 
59 V1# 63 TERT-BUTYL METHYL ETHER 73 1 NOT FOUND 
60 V1#115 V016 DIBROMOMETHANE 174 1 NOT FOUND 
61 V2# 90 V025 1.2,3-TRICHLOROPROP 75 2 NOT FOUND 
62 V3# 38 V027 ETHYL METHACRYLATE 41 3 NOT FOUND 
.<,3 V3# 30 V026 T-1,4-DICHLOR0-2-BU 53 3 NOT FOUND 
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DATA FRO~ FILE: F1039 

SAMPLE: -DCS WATER 30JUH92F 

SCANS 50 TO 800 ACQUIRED: 07t01t92 1:08:00 
CALI: F1039 113 

COHOS. : 1. 00UGI'L *5· 0011L *100?.tHA *<HAtHA )15, 00ML HA M 

..------L--__:_--'------L---___.J 100. 0?. ( 47872. ) 

100 -
1:40 

200 -
3:20 

t:;::::====-- TC 

300 -
5:00 ~ TC 

400 -
6:40 

500 
!':::;:::::======---- CI01 BROMOCHLOROMETHAHE 

8:20 _ CS15 1,2-DICHLOROETHAHE-04 

600 _r TC CI10 1,4-DIFLUOROBEHZEHE 

10:00 

700 J'-::===========::==:==;;==-- CS05 TOLUEHE-08 11:40 1-

r£~~ ..J 



t.D 
,-.. '" .. 
~ 
0 
0 
0 

DATA FROM FILE: F1039 

SAMPLE: -DCS WATER 30JUH92F 

SCAHS 800 TO 1400 ACQUIRED: 07/01/92 1:08:00 
CALI: F1039 113 

Cot1DS. : 1. 00UG/L *5. 00ML * 100?./HA * ( HA/HA ) /5. 00ML HA M 

800 13:20'T ___ --L. ____ L-___ _L ___ _I 100.0?. < 66176.) 

900 
15:00 

1000 
16:40 

1100 
18:20 

1200 
20:00 

1300 
21:40 

rrffl~ 

r-:::=================~~20 CHLOROBEH2EHE-D5 

!=::::=========-- CS10 BROMOFLUOROBEH2EHE 
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DUAL 11ASS SPECTRUM 
07/01/92 1:08:00 + 4:16 
SAI1PLE: -DCS WATER 30JUH92F 
CDHDS.: VIB80 M/2 96 C045 1,1-DICHLOROETHEHE 
TEI1P: 4 DEG. C 

I 

EHHAHCED <S 158 2H 0T) 

I 

I 
I 

40 

I . I 

I" "I 

I I ,- I 
50 

I I 
I 

.,. 

I I 
-I T 

60 

I 

I 
70 

DATA: F1039 B256 
CALI: 063092CF B3 

' 

• 

I 

T 
80 

.,. 

.,. 

BASE M/2: 61/ 61 
RIC: 17472,/ 19008. 

T 

T 
90 

' 

' 

I 

I 

r- 6360. 

1-

1-

I 
1,_ 

t 

I 
I 
100 

6880. 



00 
c._: 
.-1 
0 
0 
0 

99.2 

49.6 

H30. 0-

50.0-

DUAL MASS SPECTRUM 
07/01/92 1:08:00 + 5:19 
SAI1PLE: -DCS WATER 30JUN92F 
COHOS.: V1145 M/2 84 C030 METHYLENE CHLORIDE 
TH1P: 12 DEG. C 

EHHAtlCED <S 158 2H 0T> 

DATA: F1039 1319 
CALI: 063092CF 13 

BASE M/Z: 49/ 49 
RIC: 627,/ 804. 

r-

1-

.,.,., ·•·•·• ·•·r· 1---···l-'l'r•r.-.TT'l'1---rf-yTTTTl-11'1-·• ., ••• ,. 1• ,. ,. ,. ,. •rr-..-.-.-·-·-.-r.---rrrTTTI-----TT~-.-•T~··· 1 ···•·•· ,., 

1'112 40 50 60 70 80 

260. 

262. 
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95.3 
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DUAL ~1ASS SPECTRUM 
07/01/92 1:08:00 + 8:37 
SAMPLE: -DCS WATER 30JUH92F 
COHOS.: IJ2B60 M/2 78 C165 BEH2EHE 
TEI1P: 34 DEG. C 

ENHANCED (S 158 2H 0T) 

I" 11111 ···-1 .----,-....,-.. , 
40 50 

, .I 
I 
60 

DATA: F1039 B517 
CALI: 063092CF B3 

' . I . I Ill 
I""' I ' 
70 80 

I 

90 

BASE ~1/2: 78/ 78 
RIC: 45184,/ 47936. 

12912. 

r- 13552. 

~ 

I I 
' I'"' r 

100 
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M 
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96.5 

48.2 

Hl0.0 
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' 
1'1/2 

DUAL 11ASS SPECTRUM 
07/01/92 1:08:00 + 9:41 
SAI·lPLE: -DCS WATER 30JUN92F 
COHOS.: IJ21145 M/2 130 C150 TRICHLOROETHENE 
TE11P: 42 DEG. C 

ENHANCED (S 15B 2N 0T> 

I I 111 I II ' I o 

I I I ' I I I I I 

40 50 60 80 

I 
'I 

DATA: F1039 11581 
CALI: 063092CF 113 

II .I 
I I I 

100 

I 

BASE M/2: 132/ 132 
RIC: 30272,/ 31968. 

5688. 

r 5896. 

I .. 1 l 
I I I 

120 
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0 

94.7 

47.4 

100.0-

50.0-

11/2 

DUAL MASS SPECTRUM 
07/01/92 1:08:00 + 11:45 
SAMPLE: -DCS WATER 30JUH92F 
COI·IDS. : V31135 M/2 92 C230 TDLUEHE 
THIP: 56 DEG. C 

EHHAHCED <S 158 2H 0T) 

I I I. . , 
40 

' ..... I I. 
i 
50 

' I I ' I I 

1''' ........ ''''1 

60 70 

DATA: F1039 11705 
CALI: 063092CF 113 

-r I 
80 

BASE M/2: 91/ 91 
RIC: 31392./ 38080. 

12400. 

.... 13088. 

-

I I II I I 
90 100 
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..-1 
0 
0 
0 

95.6 

47.8 

100.0 

50.0 

M/2 
I 

DUAL MASS SPECTRUM 
07/01/92 1:08:00 + 14:05 
SAMPLE: -DCS WATER 30JUH92F 
COHOS.: V3B40 M/2 112 C235 CHLORDBEH2EHE 
TEMP: 73 DEG. C 

EHHAHCED <S 158 2H 0T> 

I 

I Ill I I I I I II II 
I I I I I I 

40 sa 60 70 

I I I 
I 

80 

DATA: F1039 BS45 
CALI: 063092CF D3 

• I • 

. 

I 
90 100 

BASE M/2: 112/ 112 
RIC: 42048,/ 61568. 

11824. 

r 12368 • 

t-

I I I 
• I "I I 

110 1213 

/ ,-



GC/MS VOA 

METHOD/TEST __._8&'/0~<...>.<..----
INSTRUMENT _,f __ _ 

INITIAL CALIBRATION DATE O(o hs b 
ANALYSIS RUN DATE 6':].:/Jl:f}qJ. - , 

• 
SAMPLES ASSOCIATED .._:5'J_._,'-,_:S.L.j-, """0-'-l ___ _ . I 

000133 
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VO" V LIBRARIES 

'ILENAME: F1090 

ANALYST: "'IZ.l~ 
INTERNAL STANDARD AREA CHECK 
...........,_.....,....,.....,...........,..-...A~"""""""'AAA,.,,.,,.,,.,,.,,.,,.,,.,,.,,., 

STANDARD 
~ ...... --

DATE: 

AREA LIMITS 
~ AREA X OF AREA IN STANDARD 

' COMPOUND · IN STANDARD LOW HIQH 
~--a~•••a••••••••--•~•••••••=••••••••••••••------•--••••--••••--•••••• 
lS * 1 CI01 BROMOCHLOROMETH 243~3. ~0 200 
IS* 2 CI10 1.4-DIFLUOROBEN 122073. ~0 200 
IS * 3 CI20 CHLOROBENZENE-D 9~20~. ~0 200 

SAMPLES ..................... 

X OF AREA IN STANDARD 

;FILENAME 15*1 15*3 

F1091 102 102 96 
F1092 106 99 107 
F1093 0* 0* 0* 
F1094 98 92 88 
F1095 82 81 79 
F1096 89 89 89 
F1097 90 94 90 
,F1098 73 78 74 
F1099 66 70 67 
tF1 • -') 80 74 7~ 
F1 76 79 76 
Ft~ .L. 7~ 7~ 78 
F1103 69 64 64 
F1104 0* 0* ()it 
F110~ 68 7~ 77 
F1106 7~ 80 78 
F1107 71 74. 76 
F110B 77 79 79 
F1109 67 67 69 
r1110 79 76 7~ 

NOTE: * INDICATES THAT AN INTERNAL STANDARD AREA IS OUTSIDE GC LIMITS 

j 

( 

( 



BROMOFLUOROBENZENE 

ning Repol"t 
"/14792 13:31:00 + 3:28 
,stl"ument: I50F 
~e Numbel": 

m/z Intensity 7. RA 

50 786. 23.8 
75 1674. :50.6 
95 3308. 100.0 
96 264. 8.0 

173 0. ·.· 0. 0 
174 2700. 81.6 
175 205. ·6. 2 
176 2708. 81. 9 
177 197. 6:0 

-· 

Data: F1089 * 208 
Cali: 071492CF * 3 
Analyst: 
Labo,.atol"y: 

Ion Abundance Cl"itel"ia 
Min 7. Max 7. Mass 

15.0 40. 0 95 
30.0 60.0 95 

100.0 
5.0 9.0 95 

2.0 174 
50.0 95 
5.0 9.0 174 

95.0 101. 0 174 
5;0 9.0 176 

Base m/z: 95 
RIC: 18016. 
Acct. No. : 
Cont,.act: 

Actual Status 000137 
23.8 PASS 
:50.6 PASS 

100.0 PASS 
8.0 PASS 
0.0 PASS 

81.6 PASS 
7.6 PASS 

100.3 PASS 
7.3 PASS 

~ ·. 

""'&, , \ I ~ I~ 'iz_ 



ss List 
./14/92 13:31:00 + 
mp le: 50 NQ BFB 
nas. : 

37 0.00 
<64 

\S X.RA· 

.37? c:l.47' 
38? 5. 35 
39? 2.96 
40? 7.07 
49? 4.93 
50? 23 .. 76 
51? 7.38 
57? . · 3.60 
61? ' 4.35 
62? 5.26 
63? 3: 51 
68?F . -10.37 
69 F 34:58 
73 4; 50 .. 
74 17.26 
75 50.60 
76 5.23 
79 2.27 
81 2.48 
87 4.69 
88 4.32 
92 3. 17 
93 4.41 
94 F 11.67 
95 F 100.00 
96 7.98 

100 3.05 
119 2.21 
131 11.70 
174 81.62 
175 F 6.20 
176 F 81.86 
177 5.96 
~19 12.30 

)4 2.24 

3:28 

0. 

In ten. 

181. 
177. 
98. 

234. 
163. 
786. 
244. 
119 . 
144. 
174. 
116. 
343. 

1144. 
. 149. 
. 571. 
1674.·-

173. 
75. 
82. 

155. 
143. 
105. 
146. 
386. 

3308. 
264. 
101. 
73. 

387. 
2700. 

205. 
2708. 

197. 
407. 

74. 

Data: F1089 # 208 
Cali: 071492CF # 

Minima Min lnten: 
Maxima * 0 

3 

0. 

Base m/z: · 95 
RIC: 18016. 

000138 



en 
M 
.....t 
0 
0 
0 

Hl0.0 

50.0 

MASS SPECTRUM 
07/14/92 13:31:00 + 
SAMPLE: 50 HG BFB 
COHOS.: . ·- ~ 

TEMP: 103 DEG. C , 

3:28 
DATA: F1089 #208 
CALI: 071492CF 13 

BASE M/2: 95 
RIC: 18016. 

3308. 
0. 



0 
«::!' 

',.-j 

0 
0 
0 

Ul0.0 

RIC 

RIC 
07/14/92 13:31:00 
SAMPLE: 50 HG BFB 
COHOS.: :lt.. 

DATA: F1089 #208 
CALI: 071492CF 13 

SCANS 1 TO 296 

RAHGE: G 1, 296 LABEL: W-e, 4.e QUAH: A e, 1.e J e BASE: U 2e, 3 
. 207 

.<I: 
!IOJn o 
- '"> '11 " 

50 

'n. 

, .. 

102 

185 

1e0 150 200 

18336. 

/ 

283 

250 <""(IH 



Enseco GC/MS 
VOA CALIBRATION CHECK 000141 

NTIN. CALIBRATION 50 UG/L F1090 07/14/92 13 4:5:00 
ITIAL CALIBRATION 20 UG/L VOAF0610 06/1:5/92 23 48:00 
TIAL CALIBRATION 50 UG/L VOAF0608 06/1:5/92 21 48:00 
.TIAL CALIBRATION 100 UG/L VOAF0611 06/16/92 0 19:00 

.TIAL CALIBRATION 150 UG/L VOAF0612 06/16/92 0 51:00. 
ITIAL CALIBRATION 200 UG/L VOAF0609 06/1:5/92 22 48:00 

Initial Calibration Continuing Calibration 
brary Response Factor 7. RSD Response Factor ·'X Diff 
ntry Compound Avg Min Max Min Max 
============================================================================== 

94 V011 CIS-1. 2-DICHLOR 1. 781 6.3 1.:572 11.7 
99 V013 TETRAHYDROFURAN 0.388 17.4 0.211/ ~ 
20 VOOl DICHLORODIFLUOR 0.690 20.:5 1. 651 -139 ° 
10 COlO CHLOROMETHANE 0.832 0.300 18.0 1. 0:57 0. 300 - . 
25 C020 VINYL CHLORIDE 1. 088 12.8 30.0 1. 184 -a: a 25. o 
15 C015 BROMOMETHANE 1. 194 11.7 1. 337 -12.0 
35 C025 CHLOROETHANE 0.835 9.8 0.805 .-3. 6 
70 V007 TRICHLOROFLUORO 3.633 20.7 3.041 16.3 ....s 
80 C045 1, 1-DICHLOROETH 1. 464 13. 7 30.0 1. 413 3.5 25.0 

105 V015 TRICHLORO-TRIFL 1. 482 16.0 1. 736 -17. 1 
65 C040 CARBON DISULFID 3.313 15.6 3.023 8. 8 
50 C035 ACETONE 0.353 26.6 0.201 43. 1 
45 C030 METHYLENE CHLOR 1. 737 9.3 1. 524 12.3 
95 V012 TRANS-1. 2-DICHL 1. 410 8.5 1. 439 -2.1 
98 C110 2-BUTANONE 0.099 17.7 0. 050~ 49. 5 
90 C0 50 1. 1-DICHLOROETH 2.834 0.300 5.9 2.545 0.300 10.2 
25 C125 VINYL ACETATE 0.618 7.3 0.362 41.4~ 

100 C060 CHLOROFORM 3.800 4. 7 30.0 2.961 22.1 2:5.0 
15 C115 1, 1, 1-TRICHLORO 0. 733 13.4 0.549 25. 1 
20 C120 CARBONTETRACHLO 0.707 8.4 0. :547 22.6 
60 C165 BENZENE 0.990 9.4 0.8:58 13.3 

110 C06:S 1.2-DICHLOROETH 2.923 7.:5 1. 8:56 36. :5 
45 C150 TRICHLOROETHENE 0.504 11. 2 0.454 9. 9 .....-:2 
35 C140 1,2-DICHLOROPRO 0.430 9.6 30.0 0.337 21.6 5.0 

130 V019 1.4-DIOXANE 0.014 22.0 0. 010 28.6 
30 C130 BROMODICHLOROME 0.7:59 10.3 0. 574 24.4 
75 V023 2-CHLOROETHYL V 0.09:5 112.3 0. 156 -64.2 
40 C143 CIS-1.3-DICHLOR 0.:568 :5.2 0.464 18.3 
10 C205 4-METHYL-2-PENT 0.466 17.6 0.217 :53.4~ 
35 C230 TOLUENE 0.896 10.0 30.0 0.7:51 16.2 25.0 
65 C172 TRANS-1,3-DICHL 0.491 7.8 0.353 28. 1 
55 C160 1, 1.2-TRICHLORO 0.329 8.0 0.250 24.0 
20 C220 TETRACHLOROETHE 0.485 11.8 0.497 -2.:5 
15 C210 2-HEXANONE 0.268 16.9 0. 140 47.8 
50 C15:S DIBROMOCHLOROME 0.603 4.2 0.410 32.0 
70 V022 1.2-DIBROMOETHA 0.439 12.0 0. 320 /n 27. 1 
40 C235 CHLOROBENZENE 1. 052 0.300 8. :s 0.856 0.300 18.6_,...-;. 
50 C240 ETHYLBENZENE 0.497 8.7 30.0 0.422 15.1 25.0 
75 V032 M+P XYLENES 0.871 8.3 0.722 17. 1 
60 V029 0-XYLENE 0. 523 10.6 0.426 18.:5 
55 C245 STYRENE 1. 072 6.8 0. 862 ..A! 19.6 
so C180 BROMOFORM 0.459 0.250 8.3 0.330 0.250 28. 1 
25 C225 1. 1. 2. 2-TETRACH 0.799 0. 300 11.3 0. 460 /0. 300 42.4 
80 V035 M-DICHLOROBENZE 1. 012 10.8 0.823 18.7 
90 V037 P-DICHLOROBENZE 1. 066 9. 5 0.851 20.2 
85 V036 0-DICHLOROBENZE 0.976 12. 5 0.813 16.7 
32 V003 DICHLOROFLUOROM 2.271 24.5 2.287 -0.7 
63 TERT-BUTYL METHYL ET 2.200 13. 1 2.295 -4.3 

102 V009 HEXANE 1. 930 14.9 1. 857 3.8 
115 V016 DIBROMOMETHANE 1. 707 10. 3 1. 397 18.2 
40 V004 IODOMETHANE 3.067 19. 1 3.045 0.7 
60 V006 ACRYLONITRILE 0.282 10.7 0. 149 47.2 
55 V005 ACROLEIN 0. 192 16.8 0.096 50.0 

! 90 V025 1.2,3-TRICHLORO 0.381 12.5 0.210 44.9 
l 30 V026 T-1,4-DICHLORO- 0. 186 10.6 0.091 51. 1 
l 38 V027 ETHYL METHACRYL 0.481 10.9 0.262 45.5 
l 2 CS05 TOLUENE-DB 1.224 13. 5 1. 093 10.7 
l 3 CSlO BROMOFLUOROBENZ 0.794 12.4 0.631 20.5 

2 CS15 1.2-DICHLOROETH 2. :526 10.9 1. 726 31.7 



Enseeo GC/MS 000142 
VOA CALIBRATION CHECK 

INTIN. CALIBRATION 50 UG/L F1090 07/14/92 13:45:00 
IITIAL CALIBRATION 20 UG/L VOAF0610 06/15/92 23:48:00 
"TIAL CALIBRATION 50 UG/L VOAF0608 06/15/92 21:48:00 
TIAL CALIBRATION 100 UG/L VOAF0611 06/16/92 0: 19~ 00 
~TIAL CALIBRATION 150 UG/L VOAF0612 06/16/92 0::51:00 

IITIAL CALIBRATION 200 UG/L VOAF0609 06/15/92 22:48:00. 

F1090 VOAF0610 VOAF0608 VOAF0611 VOAF0612 VOAF0609 

b # Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF 

========u====•=======================s========
=======================~========= 

94 ::;o. 1. 572 20. 1. 837 50, 1. 658 100. 1. 714 150. 1. 751 200. 1. 944 
99 5o. o.-211 20. 0.479 50. 0.375 100. 0.290 150. 0.396 200. 0.398 
20 5o. 1. 651 20. 0.701 50. 0.629 100. 0. 501 150. 0.733 200. 0.886 
10 50. 1. 057 20. 0.606 50, 0. 911 100. 0.782 150. 0.859 200. 1. 002 
25 50. 1. 184 20. 0.972 50, 1. 147 100. 0.951 150, 1. 077 200. 1. 293 
15 50. 1. 337 20. 1.097 50, 1. 210 100. 1. 048 150. 1. 204 200. 1.410 
35 50 • . 0. 805 20, 0.792 50, 0. 895 100, 0.722 150. 0.836 200. 0.928 
70 50. 3.041 20. 4.269 50. 2.719 100. 2. 973 150. 3.837 200 •. 4.368 

' 80 5o. 1.413 20, 1.436 50, 1. 302 100. 1. 273 150. 1. 542 200. 1. 767 
l 105 50. 1. 736 20, 1. 501 50, 1. 509 100. 1. 119 150. 1.496 200. 1. 784 
l 6:5 ::;o. 3.023 20, 3.349 50, 2. 838 100. 2. 821 150, 3.495 200. 4.062 
l 50 50. 0.201 20, 0.490 50, 0.385 100. 0.258 150. 0.273 200. 0.360 
l 45 50. 1.524 20. 1. 974 50, 1. 745 100. 1. :550 150. 1. 630 200. 1. 786 
l 95 so. 1. 439 -- 20, 1. 577 50, 1. 389 100. 1. 288 1 ::;o, 1. 314 200. 1. 483 

l 98 50. 0.050 20. 0.129 50, 0.090 100. 0.088 150. 0.088 200. 0. 102 

l 90 50. 2.545 20, 3.040 so, 2.774 100. 2.645 150. 2.733 200. 2.979 

2 25 so. 0.362 20. 0.670 so. 0. 622 100. 0.5:54 150. 0.598 200. 0.647 
l 100 so. 2.961 20. 3.842 so, 3.791 100. 3.585 150. 3.710 200. 4.072 

2 15 50. 0.549 20, 0.902 50, 0.704 100. 0.654 150. 0.679 200. 0.728 

2 20 so. o. 547 20. 0.795 50, 0.687 100. 0.637 1:50, 0.684 200. 0.730 
2 60 so. 0.858 20, 1. 136 50, 0.989 100. 0.889 150. 0.937 200. 0.999 

l 110 so. 1. 856 20, 2.964 so. 2.763 100. 2. 728 150. 2.884 200. 3.276 
2 45 so. 0.454 20, 0. 601 so. 0.499 100. 0.453 1:50. 0.480 200. 0.489 
2 35 50. 0.337 20, 0.499 so. 0.434 100. 0.395 150. 0.409 200. 0.412 
1 1301000. 0.010 400, 0.018 1000,-0.017 2000. 0. 011 3000, ·o. 014 4000. 0.012 
2 30 50. 0. 574 20, 0. 888 50, 0. 727 100. 0.684 150. 0.728 200. 0. 767 

2 75 50. 0. 156 20. 0.200 5o, 0.222 100. 0.037 1SO • 0. 011 200. 0.006 .. 40 81. 0.464 32. 0.608 81. 0. 554 162. 0. 534 243. 0.554 324. 0.588 
10 50. 0. 217 20, 0.603 50. 0.443 100. 0.406 150. 0.404 200. 0.476 

_, 35 so. 0.751 20, 1. 035 50, 0.834 100. 0.831 150. 0.844 200. 0.938 
2 65 19. 0.353 8, 0.502 19, 0.459 38. 0.448 57. 0.504 76. 0. 543 

2 55 so. 0. 250 20, 0.354 so. 0.322 100. 0.294 1SO, 0.318 200. 0.356 

3 20 50. 0.497 20. 0.580 50, 0.448 100. 0.476 1SO, 0.433 200. 0.486 

3 15 so. 0. 140 20, 0.333 50, 0.251 100. 0.225 150. 0.236 200. 0.297 
2 50 5o. 0.410 20. 0.629 50, 0.581 100. 0. 572 150. 0.606 200. 0.625 
2 70 100. 0.320 40, 0.457 100, 0. 431 200. 0.355 300. 0.498 400. 0.455 

3 40 50. 0.856 20. 1. 160 so. 0.970 100. 1. 000 150, 0.990 200. 1. 138 

3 50 so. 0. 422 20, 0.546 50, 0.471 100. 0.462 150, 0.463 200. 0.541 

3 75 so. 0. 722 20. 0.958 so. 0.813 100. 0.843 150. 0.804 200. 0.939 

3 60 50. 0.426 20, 0. 611 50, 0.477 100. 0.490 150. 0.493 200. 0.542 

3 55 50. 0.862 20, 1. 160 so. 1. 003 100. 1. 028 150. 1. 028 200. 1. 140 

2 80 so. 0.330 20, 0.49S so. 0.453 100. 0.409 150. 0.440 200. 0.499 

3 25 so. 0.460 20, 0.935 so. 0.764 100, 0.719 1SO. 0.733 200. 0.842 

3 80 50. 0.823 20. 1. 152 50, 0.918 100. 0.998 1SO. 0.900 200. 1. 091 

3 90 so. 0.8S1 20, 1. 209 so. 0.948 100. 1. 033 150. 1. 018 200. 1. 121 

3 85 so. 0.813 20, 1. 162 so. 0.884 100. 0.960 150. 0.8S7 200. 1. 016 

1 32 so. 2.287 20, 2.603 so. 1. 992 100, 1. 426 1SO. 2. SS8 200. 2. 774 

1 63 so. 2.29S 20 •. 2.446 so. 2.283 100. 1. 838 150, 2.476 200. 1. 9S9 

1 102 50, 1. 857 20, 2. 305 so. 1. 853 100. 1. 549 1SO. 2. 108 200. 1. 835 

1 115 so. 1. 397 20, 1. 854 so. 1. 717 100, 1. 480 150. 1. 896 200. 1. S90 

1 40 100. 3.045 40, 2.994 100, 2.7S9 200. 2.318 300, 3. 829 400. 3. 437 

1 60 200. 0. 149 so. 0.283 200, 0.302 400. 0.232 600. 0.309 8oo. 0.283 

1 55 250. 0.096 100, 0.206 250, 0. 188 soo. 0. 138 7SO. 0.218 1000. 0.211 

2 90 so. 0.210 20. 0.428 so. 0.381 100. 0.304 1SO. 0. 412 200. 0. 380 

3 30 so. 0.091 20, 0. 195 so. 0. 183 100. 0. 154 150. 0.206 200. 0. 192 

3 38 100, 0.262 40, 0.530 100, 0.467 200. 0.399 300. 0.521 400. 0.486 

3 2 so. 1. 093 20. 1. 432 50, 1. 095 100. 1. 126 150, 1. 373 200. 1. 092 

3 3 50. 0.631 20, 0.92S 50, 0.735 100. 0.735 150. 0.874 200. 0. 703 

1 2 50. 1. 726 20, 2.670 50, 2.296 100. 2.339 150. 2.943 200. 2.382 



Name List: HEDRl 
File Name: F1090 

( llFo~mat: VOACLP 
( 3lSample ID: VSTD050 
( 5lMat~ix: WATER 
< 7lF~action: V~A 
C10lAnalyst: MEB 
C12lPu~ge Volume: NA 
C14lExt~act Volume: NA 
<16lSample Amount: NA 
C19lRun Facto~: NA 

7/14/92 13:4~:21 
Ac~uisition sta~ted 

1 of 1 

< 2lCase: STDF 
< 4lLevel: LOW 
C 6lLab Sample ID: V#6386 
C 8lType: CAL 
C11lGuan List Units: UG/L 
(13lExt~act Dilution: NA 
(15lExt~act Vol. Used: NA 
C17lPe~cent Moistu~e: NA 
<20lSURROGATE VOLUME:: NA 

000143 

Ac~ui~e Run 3:F1090 Sta~ting 

07/14/92 13:45:00 + 0:00 F~ee secto~s: 13652 Scan: 0 of 1464 

Sample; CLP.STDF ,,VSTD050 .LOW,WATER,V#6386.VOA,CAL, 
Conds.; UG/L •NA •100%/NA *<NA/NA l/NA NA M 
Fo~mula: NAN~ Inst~ument: I50F Weight: o: ooo· \ 

Acct. No: VOACLP~ 
Submitted by: RMAL Analyst: MEB 

GC Oesc. : VN 
*** GC not ~eady and 

Se~ Tem~ Rate Time (minutes) 
# <DegCl CC/minl pe~iod total 
1 -20--18 2.0 1.0 1.0 
2 -18-102 7.0 17.1 18.1 
3 102-202 30.3 3.3 21.4 

Valve A : closed Valve B : closed 

being e~uilib~ated *** 
Elapsed time : 

InJecto~ A 220 
GC oven : 69 
T~ansfe~-line: 203 
Ion sou~ce 181 

*** Inst~ument pa~amete~s *** 
Post ac~uisition state -> Filament : Off Multiplie~ 

MODE: EI <+l Cent~oid + Temp - Se~uence: VO ( 1 time ~indo~. ) 

Se~uence Windo~ # 1 
Numbe~ of cycles: 1 

0.0 Min. 

Deg C 
Oeg C 
Oeg C 
Deg C 

Off 

Scan desc~ipto~: 
Total scan time: 

Filament is ON 
Multiplie~ is ON 

VO Mass inte~vals: 

1. 000 s 
1 Positive ion mode. 

Maste~ ~ate: 8 

MPW: 3 MFW: 70 MA: 50 TH: 1 
Int * Lo mass Hi m-.~s Time 

1 36.511 300. 590 1. 000 

Calib~ation table: 3:071492CF 

Inte~face numbe~ 0 
Inst~ument type G 
Full sc•le mass 1170 u 
Ze~o scale mass 1 u 
Intensit~/ion 2 
Peak ~id h 1000. mmu 
Offset at lo~ mass 0 mmu 
Offset at hi~h mass 0 mmu 
Voltage sett ing time(msl 4 

cu~~ent inst~ument pa~amete~s. Positive ion mode 
Resolution Chighl 123.00 
Resolution Clowl 125.00 
Guad offset -2.00 
Guad p~og~amming -1.00 
Lens offset -40.00 
Lens p~og~amming 0.00 
Ext offset -4. 50 
Ext p~og~amming 0.00 
Collecto~ 30.00 
Ion offset 4. 00 

BL: 0 

Negative ion mode 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



Ion 
Rod 

p~og~amming 1.00 
pola~it~ Reve~se 

Elect~on multiplie~ voltage 
Filament emission cu~~ent 

Elect~omete~ ~ange 
Elec:t~omete~ ·~e~o 

0.00 
No~mal 

1390. 
7~0. 

10 A-7 
128.0 

000144 

Anal~ze~ Fo~e P~essu~e ........... : 0.028 To~~ 
Sepa~ato~/Sou~ce P~essu~e ......... 0.37~ To~~ 

7/14/92 14: 1~:20 
ACQUISITION COMPLETED 
Scans 1 to 1464 Cent~oid 

Mode Scans 
Cent~oid 1464 

Sees Out at' 
1.6 1464.0 

X. 
0. 1 

Peak·s pe~ scan pe~ sec: 
22293. 15. 15. 



·' 
Ln 
'<:j1 

..-I 
0 
0 

·o 
100.9 

RIC 

RIC DATAl Fl999 14 
97t14t92 13145199 CALli 971492CF 13 
SAMPLE1 CLP,STDF ,,VSTD05a",LOW,WATER,V16386,VDA,CAL, 
COHDS,I UGtL *HA *1a0?.tHA *<HAIHA )tHA HAM 
RANGE: G .1.1464 LABEL: .H a, 4.a QUAHI A a, 1.~5~ a 

. - . 

SCAHS I TO 1464 

BASEl U 2a, 3 

~ ; ' ' <: r . • ~ '' 

·'· 842 

. 

• 1132 

269 42 703 97 

• r , · 

- 581 972 

.. 

:1 .• 

.. • 

. 319 

- -· 
195 

142 

6~A~ JfV'I\j lit ~~~ I ,lill 1223 1384 

. , -, ~ ~.J u~~~ I " ...... ~ I 1~6 
I T 

20a 
3:29 

4aa 
6:4a 

60a 
10:a0 

80a 
1312a 

1000 
16:4a 

12aa 
2a:0a 

14aa 
23:2a 

99328 • 

SCAH 
TIME 



PROCEDURE TCA DIAGNOSTIC REPORT 7/14/92 14: 16:'os 
DATA FILE F1090 
REFERENCE 11TABLE 000146 NAME LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 

REPORT IS01 

< ---- STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - LIST NAMES - j 
PROC USED POSS RMS PROC USED .POSS RMS STANDARD/UNKNOWN 

1 1 1 0 11 11 2 67 IS01/TC01 
1 1 1 0 11 11 s 12S IS02/TC02 
1 1 1 0 4 4 2 2~1 IS03/TC03 
3 3 1 94 13 13 2 97 IS04/TC04 
3 3 1 94 13 12 2 96 ISO~/TCO~ ·~ 

3· 3 1 94 7 7 1 76 IS06/TC06 
1 1 1 0 11 11 2 ~~ IS07/TC07 
1 1 1 0 4 4 4 ~7 ISOS/TCOS 

63 COMPOUNDS PROCESSED, 62 FOUND 
-

< COMPOUND >< ------------SEARCH--,-------->< SAT><----- CHRO·---- > 
NO LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP, DELTA PEAKS 

1 V1 1 -4:59 46:5 46~ .1 99:5 12S 46~· ,, . 1 
2 V1 20 -~9 61 . 62 1 1 991 s~ 62 1 
3 V1 10 -S1 S3 S2 -1 2 99:5 .. 50 S2 1 
4 V1 2:5 -97 99 99 1 994 62 99 1 
.~ V1 15 -139 141 142 1 1 99S 94 142 1 
6 V1 35 -1~9 161 161 1 969 64 161 1 
7 V1 70 -192 195 195 1 991 101 19~ 1 
9 V1 32 -203 206 206 1 922 67 206 1 
9 V1 so -252 256 255 -1 1 990 96 255 1 

10 V1 65 -2~5 259 259 -1 1 975 76 25S 1 
11 V1 ~~ -2~6 260 2~9 -1 1 997 ~6 2~9 1 
12 V1 39 -257 260 262 2 1 S97 4~ 

26i 13 V1 40 -2~9 262 261 -1 1 99~ 142 -i 
1 

14 V1 10~ -266 269 269 1 997 1~1 269 1 
1~ V1 ~0 -294 297 2S7 1 999 43 297 1 
16 V1 4~ -316 319 319 1 990 94 319 1 
17 V1 9~ -341 34~ 34~ -2 

2 985 96 345 1 
1S V1 60 -3~3 3~7 3~~ 2 1000 ~3 3~~ 1. 
19 V1 63 -3~6 360 3~S -2 1 997 73 3~9 1 
20 V1 102 -370 374 37~ 1 2 99~ ~7 375 1 
21 V1 90 -3S3 397 3S7 1 99~ 63 387 1 
22 V2 2~ -40~ 409 409 1 97~ 43 409 1 
23 V1 94 -440 444 444 1 972 96 444 1 
24 V1 98 -4~S 462 4~9 -3 2 991 72 4~9 1 
2~ V2 1 -~61 ~66 ~65 -1 1 996 114 ~64 -1 1 
26 V3 1 -939 841 841 1 1000 117 841 1 
27 V1 99 -469 473 473 2 9~2 42 473 1 
28 V1 100 -47S 482 481 -1 1 992 S3 4S1 1 
29 V2 15 -479 483 4S3 1 999 97 483 1 
30 V2 20 -493 497 496 -1 1 997 117 496 1 
31 V2 60 -513 ~17 ~17 1 983 78 ~17 1 
32 V1 2 -~14 ~18 ~18 1 983 6~ ~18 1 
33 V1 110 -521 ~2~ ~25 1 981 62 ~2~ 1 
34 V2 4~ -579 ~81 ~81 

-i. 
1 979 130 ~81 1 

35 V2 35 -598 601 600 1 990 63 600 1 
36 V1 115 -609 612 611 -1 1 997 174 611 1 
37 V1 130 -621 624 62~ 1 2 9SB sa 62~ 1 
38 V2 30 -632 635 634 -1 1 989 93 634 1 
39 V2 75 -670 673 672 -1 1 98~ 63 672 1 
40 V2 40 -675 67S 677 -1 1 996 7~ 677 1 
41 V3 2 -695 69S 697 -1 1 973 9S 697 1 
42 V3 10 -699 702 

703 976 
43 702 1 

43 V3 35 -701 704 -1 1 92 703 1 
44 V2 6~ -734 736 736 1 990 7~ 736 1 
45 V2 ~5 -749 7~1 7~2 1 1 9~ 97 7~2 1 
46 V3 20 -7~2 7~4 7~4 1 980 164 7~4 1 
47 V3 38 -753 7~6 7~~ -1 1 98~ 41 7~~ 1 
4S V2 ~0 -784 786 786 1 987 129 786 1 
49 V3 15 -784 7S6 787 1 1 974 43 787 1 
~0 V2 70 -788 790 790 1 9S9 107 790 1 
~1 V3 40 -S41 943 S44 1 1 972 112 944 1 
~2 V3 ~0 -8~9 961 961 1 978 106 961 1 
~3 V3 7~ -872 S74 874 2 983 106 87~ 1 1 
~4 V3 60 -913 91~ 91~ 1 992 106 91~ 1 
~~ V3 ~~ -916 919 91S 1 980 104 919 1 1 
~6 V2 so -931 933 933 1 993 173 933 1 
~7 V3 3 -969 971 972 1 1 984 9~ 972 1 
~s V2 90 -995 999 998 1 991 7~ 99S 1 
~9 V3 2~ -998 1001 1001 1 98~ 83 1001 1 
60 V3 30 -1004 1007 1006 -1 1 983 ~3 1006 1 
61 V3 so -1089 1090 1090 2 993 146 1090 1 
62 V3 90 -1099 1101 1102 1 2 993 146 1102 1 
63 V3 S5 -1130 1132 1132 1 996 146 1132 1 

' 



l'-
-:j' DATA FROM FILE: F1090 '. SCAHS 50 TO 800 ACQUIRED: 07/14/92 13:45:00 

.-I CALI: F1090 13 

c:) SAMPLE: CLP.STDF ,,vsTD050 ,LOW,WATER,VI6386,VOA.cAL, 

~ COHOS.: UG/L *HA *100it/HA *<HWHA )/HA HA M 

100 
1:40 

~\~' : 

-200 
3:20 

~Tt 

300 
5:00 

_lfiC' 

TC 

TC 

TC 

.. 
.. 

,. , I' 
.,.~ .. 
... 

TC ... 
TC 

400 
6:40 

. TC ... TC .... 

500 
8:20 

600 
10:00 

700 
11:40 

il~ 

-

-

p=-TC· 

~ 

If" 
,=- TC. 

( 

' ' .. ,. ... ,_-l, 

TC 

TC 

.. 

TC TC 

;,. 

,. 

. 

TC 

~I~~ 1.4-DIFLUOROBENmiE 

,..,.5 TOLUEHE-08 

100.0?. ( 99328.) 



, .. ,_ 'r • ''CO 
~ 
.-i 
0 
0 
0 

. . r 
DATA FROM FILE1 F1090 ,. SCAHS 800 TO 1400 ACQUIRED! 07/14/92 13145:00 

CALli Fl090 13 
SAMPLE! CLP.STDF ,,VSTD050 .LOW.WATER.V16386.VOA.CAL I 

COHOS.: UG/L *I-lA *100?./HA *(HA/HA )/HA HA M 

800 
13:20 

900 
15:00 ~-

1000 
16140 

~ 

r 

1100 
18:20 

-

1200 
20:00 

1300 
21:40 

1r 

t::=--
I 

~~A~ -r? 

... 4' 

I 

-:c' 

' 

. 

. ,. 

I I 100.0?. ( 79232.) 
.. ~-

M"" N 0 .OROBEHZEHE-D5 
TC 

TC ., 
'A 

TC 
' .. 

CS 10 BROMOFLIJ()f; OBEHZEHE 
9A 

.: 

TC TC 

TC 
'- ; :"-,-

.--·~ 

., 

·.-' 

,;. 



RMAL GUANTITATION SUMMARY FILE: F1090 
000149 

COMPOUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
NO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 V1# 1 CI01 BROMOCHLOROMETHANE 128 465 1 24353. 1. 000 50.000 
2 V2# 1 CI10 1,4-DIFLUOROBENZENE 114 564 2 122073. 1. 000 50.000 
3 V3# 1 CI20 CHLOROBENZENE-D5 117 841 3 95205. 1. 000 50. 000 

4 V3# 2 CS05 TOLUENE-DB 98 697 3 104034. 1. 093 50.000 
5 V3# 3 CS10 BROMOFLUOROBENZENE 95 972 3 60060. 0.631 50.000 
6 V1# 2 CS15 1,2-DICHLOROETHANE- 65 518 1 42024. 1. 726 50. 000 

7 V1# 20 V001 DICHLORODIFLUOROMET 85 62 1 40206. 1.651 50.000 
a V1# 10 COlO CHLOROMETHANE 50 82 1 25739. 1. 057 50.000 
9 V1# 25 C020 VINYL CHLORIDE 62 99 1 28831. 1. 184 50.000 

10 V1# 15 C015 BROMOMETHANE 94 142 1 32572. 1. 337 50.000 
11 V1# 35 C025 CHLOROETHANE 64 161 1 19605. 0.805 50.000 
12 Vl# 70 V007 TRICHLOROFLUOROMETH 101 195 1 74056. 3.041 50.000 
13 V1# 32 V003 DICHLOROFLUOROMETHA 67 206 1 55704. 2.287 50.000 
14 V1# eo C045 1, 1-DICHLOROETHENE 96 255 1 34422. 1.413 50.000 
15 Vl# 65 C040 CARBON DISULFIDE 76 258 1 73619. 3.023 50. 000 
16 VUI105 V015 TRICHLORO-TRIFLUORO 151 268 1 42285. 1. 736 50. 000 
17 Vl# 50 C035 ACETONE 43 287 1 4903. 0.201 50.000 
18 Vl# 45 C030 METHYLENE CHLORIDE 84 319 1 37125. 1. 524 50.000 
19 V1# 95 V012 TRANS-1,2-DICHLOROE 96 345 1 35038. 1. 439 50.000 
20 V1#102 V009 HEXANE 57 375 1 45232. 1. 857 50.000 
21 Vl# 90 C0 50 1, 1-DICHLOROETHANE 63 387 1 61969. 2. 545 50.000 
22 V2# 25 C125 VINYL ACETATE 43 409 2 44145. 0.362 50.000 
23 Vl# 94 VOll CIS-1,2-DICHLOROETH 96 444 1 38283. 1. 572 50.000 
24 Vl# 98 C110 2-BUTANONE 72 459 1 1219. 0.050 50.000 
25 Vl# 99 V013 TETRAHYDROFURAN 42 473 1 5147. 0. 211 50.000 
26 Vl#lOO C060 CHLOROFORM 83 481 1 72108. 2.961 50.000 
27 V2# 15 C115 1, 1, 1-TRICHLOROETHA 97 483 2 67040. 0. 549 50.000 
28 V2# 20 C120 CARBONTETRACHLORIDE 117 496 2 66794. 0. 547 50.000 
29 V2# 60 C165 BENZENE 78 517 2 104731. 0.858 50.000 
30 V1#110 C065 1,2-DICHLOROETHANE 62 525 1 45205. 1. 856 50.000 
31 V2# 45 C150 TRICHLOROETHENE 130 581 2 55393. 0.454 50.000 
32 V2# 35 C140 1,2-DICHLOROPROPANE 63 600 2 41153. 0.337 50.000 
33 V1#130 V019 1. 4-DIOXANE 88 625 1 4901. 0.010 1000.000 
34 V2# 30 C130 BROMODICHLOROMETHAN 83 634 2 70021. 0. 574 50.000 
35 V2# 75 V023 2-CHLOROETHYL VINYL 63 672 2 19030. 0. 156 50.000 
36 V2# 40 C143 CIS-1,3-DICHLOROPRO 75 677 2 91663. 0.464 81.000 
37 V3# 10 C205 4-METHYL-2-PENTANON 43 702 3 20690. 0.217 50.000 
38 V341 35 C230 TOLUENE 92 703 3 71520. 0. 751 50.000 
39 V241 65 C172 TRANS-1,3-DICHLOROP 75 736 2 16378. 0.353 19.000 
40 V241 55 C160 1, 1.2-TRICHLOROETHA 97 752 2 30565. 0.250 50.000 
41 V3# 20 C220 TETRACHLOROETHENE 164 754 3 47359. 0.497 50.000 
42 V3# 15 C210 2-HEXANONE 43 787 3 13299. 0. 140 50.000 
43 V2# 50 C155 DIBROMOCHLOROMETHAN 129 786 2 50096. 0.410 50.000 
44 V2# 70 V022 1,2-DIBROMOETHANE 107 790 2 78116. 0.320 100.000 
45 V3# 40 C235 CHLOROBENZENE 112 844 3 81482. 0.856 .50. 000 
46 V341 50 C240 ETHYLBENZENE 106 861 3 40221. 0.422 50.000 
47 V3# 75 V032 M+P XYLENES 106 875 3 68740. 0.722 50.000 
48 V3# 60 V029 0-XYLENE 106 915 3 40540. 0.426 50. 000 
49 V341 55 C245 STYRENE 104 919 3 82049. 0.862 50.000 
50 v211 eo ClBO BROMOFORM 173 933 2 40265. 0.330 50.000 
51 V3# 25 C225 1. 1,2,2-TETRACHLORO 83 1001 3 43797. 0.460 50.000 
52 V3# eo V035 M-DICHLOROBENZENE 146 1090 3 78377. 0.823 50.000 
53 V3# 90 V037 P-DICHLOROBENZENE 146 1102 3 80992. 0.851 50.000 
54 V3# 85 V036 a-DICHLOROBENZENE 146 1132 3 77449. 0.813 50.000 
55 V1# 40 V004 IODOMETHANE 142 261 1 148297. 3.045 100.000 
56 Vl# 55 V005 ACROLEIN 56 259 1 11704. 0.096 250.000 
57 V141 60 V006 ACRYLONITRILE 53 355 1 14473. 0. 149 200.000 
58 V1# 63 TERT-BUTYL METHYL ETHER 73 358 1 55899. 2.295 50.000 
59 V1#115 V016 DIBROMOMETHANE 174 611 1 34019. 1. 397 50.000 
60 V2# 90 V025 1,2,3-TRICHLOROPROP 75 998 2 25637. 0.210 50.000 
61 V3# 38 V027 ETHYL METHACRYLATE 41 755 3 49982. 0.262 100.000 
62 V3# 30 V026 T-1,4-DICHLOR0-2-BU 53 1006 3 8621. 0.091 50.000 



Enseco GC/MS 000150 VOA AP9 CALIBRATION CHECK 

JNTIN. CALIBRATION :10 UG/L F1091 07/14/92 14:16:00 

HTIAL CALIBRATION 20 UG/L F2869 08/03/90 15:01:00 
·niAL CALIBRATION 50 UG/L F2870 08/03/90 15:36:00 

.:TIAL CALIBRATION 100 UG/L F2871 08/03/90 16:10:00 
LTIAL CALIBRATION 150 UG/L F2872 08/03/90 16:46:00 

HTIAL CALIBRATION 200 UG/L F2873 08/03/90 17:21:00 

Initial Calib~ation Continuing Calib~ation 

ib~aTy Response FactoT X RSD Response FactoT X Diff 

::ntTy Compound Avg Min Max Min Max 

==============================-================================================ 
1 30 V002 ACETONITRILE 0.033 55.8 0.013 60.6 

1 75 PROPIONITRILE <ETHYL 0.092 17. 1 0.058 37.0 

1 85 ALLYL CHLORIDE <3-CH 0.699 19.8 0. 550 21.3 

1 120 V017 METHACRYLONITRI 0. 630 23.5 0.482 23.5 

1 125 ISOBUTANOL 0.038 11. 1 0.026 31.6 

1 135 CHLOROPRENE (2-CHLOR 1. 092 11.0 0.996 8.8 

2 28 METHYL METHACRYLATE 0.270 12. 7 0. 215. 20. 4 

2 85 V024 1,1,1.2-TETRACH 0.408 5.7 0.391 4.2 

3 45 V028 1,2-DIBROM0-3-C 0. 188 11. 4 0. 148 21.3 



Enseeo GC/MS 000151 
VOA AP9 CALIBRATION CHECK 

JNTIN. CALIBRATION 50 UG/L F1091 07/14/92 14:16:00 
HTIAL CALIBRATION 20 UG/L F2869 08/03/90 1:1:01:00 
''ITIAL CALIBRATION 50 UG/L F2870 08/03/90 1:1:36:00 

cTIAL CALIBRATION 100 UG/L F2871 08/03/90 16:10:00 
ITIAL CALIBRATION 1:10 UG/L F2872 08/03/90 16:46:00 

.tTIAL CALIBRATION 200 UG/L F2873 08/03/90 17:21:00 

F1091 F2869 F2870 F2871 F2872 F2873 
ib # Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF Cone RRF 
=============•=====•=====s===•=============•=======================•===•=====•= 
1 30 500. 0.013 200. 0.031 :100. 0.009 1000. 0.046 1:100. 0.022 2000. 0.0:1:1 
1 75 50. 0.058 20. 0.075 50. 0. 104 100. 0.086 150. 8:2~5 200. 0. 113 
1 85 25. 0.:150 . 10. 0.:185 25. 0.616 50. 0.674 7:1. 100. 0.936 . 
1 120 50. 0.482 ·20. 0.653 50. 0.678 100, 0.465 1:10. 0.513 '·.2oo. 0.840 
1 125 500. 0. 026 200. 0. 036 500. 0. 033 1000. 0. 037 1500. 0.042 2000. 0.043 
1 135 50. 0.996 20. 1. 019 ·50. 1. 021 100. 1. 069 150. 1. 046 . 200. 1. 304 
2 28 100. 0.215 40. 0.230 .100. 0.290 200. 0.273 300. 0.314 400. 0.243 
2 85 50. 0.391 20. 0.409 50. 0.404 100. 0.391 150. 0.389 200. 0.447 
3 45 100. 0. 148 40. 0. 172 100. 0. 182 200. 0. 183 300. 0. 179,-. 400. 0.226 



Name List: HEDR1 
File Name: F1091 

< 1lFormat: VOAIND 
( 3lSAMPLE: ~OPPB 

< 5lCOMMENT: AP9 STD 

Entrlj # 

<11 lGuan List Units: 1. OOUG/L 
!13lExtract Dilution: NA 
!1~lExtract Vol. Used: NA 
<17lPercent Moisture: NA 
<20lSURROGATE VOLUME:: O.OO~OOL 

7/14/92 14:16:50 
Ac~uisition started 

1 of 1 

( 2 l PRO.JECT: 
< 4lMATRIX: WATER 
<10>Analyst: MEB 
< 12lPurge Volume: 5. OOML· 
<14lExtract Volume: NA 
(16>Sample Amount: ~.OOML 

<19)Run Factor: 1.00UG/L 

Ac~uire Run 3:F1091 Starting - · 

07/14/92 14:16:00 .+ 0:00 Free sectors: 13411 
Sam~le: -50PPB WATER AP9 STD 
Conds.: 1.00UG/L *~.OOML •100X/NA •<NA/NA l/~.OOML 

Formula: 1.00UG/LO.OO~OOL Instrument: I~OF 

Submitted by: RMAL Anal~st: MEB 

Scan: 0 of 1464 

NA M 
Weight:- 0.000 
Acct. No: VOAIND 

00015'2 

GC Oesc. : VN 
*** QC not read~ and 

Se~. Tem~ Rate Time (minutes) 
# <DegCl · (C/min) period total 
1- -20--18 2.0 1.0 1.0 
2 -18-102 7.0 17.1 18.1 
3 102-202 30. 3 3. 3 21. 4 

Valve A : closed Valve B closed 

being e~uilibrated *** 
ElApsed time : 

InJector A 220 
GC oven . 95 
Transfer-line: 203 
Ion source 183 

0.0 Min 

Deg C 
Deg C 
Deg C 
Deg C 

*** Instrument parameters *** 
Post ac~uisition state -> Filament : Off Multiplier 

MODE: EI <+l Centroid + Temp - Se~uence: VO ( 1 time window. 

Se~uence Window # 1 
Number of cycles: 
Filament is ON 
Multiplier is ON 

1 

Off ; 

VO Mass intervals: 
1.000 s Scan descriptor: 

Total scan time: 
1 Positive ion mode. 

Master rate: a 

MPW: 
Int It 

1 

3 MFW: 70 
Lo mass 

36. 511 

MA: ~0 
Hi mass 
300.590 

TH: 1 
Time 

1.000 

Calibration table: 

Interface numb•r 
Instrument t~pe 
Full scale mass 
Zero scale mass 
Intensit~/ion 
Peak width 

3:071492CF 

0 

Offset at low mass 
Offset at high mass 
Voltage settling time<msl 

G 
1170 

1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

Current instrument parameters. 
Positive ion mode 

Resolution <high) 123.00 
Resolution <lowl 125.00 
Guad offset -2. 00 
Guad programming -1.00 
Lens offset -40. 00 
Lens ~rogramming 0.00 
Ext offset -4.50 
~xt programming 0.00 
Collector 30.00 
Ion offset 4.00 

BL: 0 

Negative ion mode 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



Ian 
Rod 

p~og~amming 1. 00 
pola~ity Reve~se 

Elect~on multiplie~ voltage 
Filament emission cu~~ent 

Elect~amete~ ~ange 
Elect~amete~ zero 

0.00 
Na~mal 

1390. 
750. 

10 --7 
128.0 

Analyze~ Fa~e P~essu~e .......... . 
Sepa~ata~/Sau~ce P~essu~e ....... . 

0.028 Tar~ 
0.384 Torr 

7/14/92 14:48:29 
ACOUISITION COMPLETED 
Scans 1 to 1464 Cent~aid 

Made Scans 
Cent~aid 1464 

Sees Out of 
0.7 1464.0 

X 
0.0 

Peaks pe~.scan pe~ sec 
8446. 6. 6. 

000153 

~. ·-



~ 
If') 
~ 
0 
0 
0 

100.e 1-, 

RIC -

-

RIC , : DATAl F1e91 14 SCAHS 1 TO 1464 
e7/14/92 141161ee CALli e71492CF 13 
SAMPLE1 -5ePPB WATER AP9 STD 
COHDS.1 1.eeUG/L *5.eeML *1ee?./HA *<HA/HA )/5.00ML HAM 
RAHGE1 G 1,1464 LABELl H e, 4.e QUAH1 A e, 1.0 J 0 BASEl U 20, 3 

972 

' 

! 139 
' 

' 

212 
I 

2e0 
3:20 

565 

4 4 
6 0 

58 

394 

303 

\ ..J 

40e 
6:40 

\. IJ '-.,.. 

60e 
10:00 

-... 

6 7 
857 

T. "-~ 

80e 
13:2e 

915 

..... 

_,-

1041 -· • 
I 

1000 
16140 

• 

1184 

1250 

~ 
I 

12e0 
20:e0 

~2r 
' 

1403 
I 

14e0 
23:20 

52416. 

SCAH 
TIME 



PROCEDURE ·TcA 
DATA FILE F1091 
REFERENCE 11TABLE 

DIAGNOSTIC REPORT 

NAME LIST LLNL INITIALIZATION OPTION: 2 
REPORT IS01 

< -- STANDARDS --- >< 
PROC USED POSS RMS 

1 1 1 . 0 
3 3 1 137 
1 1 1 0 

--- PLUS UNKNOWNS 
PROC USED POSS 

,- 4 . 4 
6 6 2 
3 1 1 

12 COMPOUNDS PROCESSED, 9 FOUND 

. 7/14/92 14: 49: l3 

PROCESSING OPTION: 3 

--- >< - LIST NAMES - > 
RMS STANDARD/UNKNOWN 

33 IS01/TC01 
102 IS02/TC02 

0 IS03/TC03 

000155 

< COMPOUND X--------- SEARCH-------- X SAT >< --- CHRO ----- > 
FIT PEAKS PEAKS NO LIB ENTRY ~ - REF PRED SEL DELTA PEAKS 1'1/Z TOP DELTA 

1 V1 1 -464 464 464 1 996 12a 464 . 1 
2 V1 ': . a:~ . -304 303 303 2 9aO 76 303 1 
3 V1 30 -- -313 312 312 2 996 40 312 1 
4 V1 - 135 -395 394 394 1 9a6 :13 394 1 
5 V1 75 -463 463 

565 i 993 
54 463 1 

6 V2 1 -:163 564 1 114 565 1 
7 V3 1 -a40 a41 841 

-i 
1 1000 117 a41 1 

a V1 120 -473 473 472 1 982 41 472 
-i 

1 
9 V1 125 -555 555 555 1 967 41 554 1 

10 V2 2a -629 630 630 2 999 41 630 1 
11 V2 as -a6a a69 131 
12 V3 45 -1196 1197 1:17 



FILE: F1091 RMAL GUANTITATION SUMMARY 
COMPOUNDS WITH AMOUNTS LESS THAN 1.00 REPORTED AS NOT FOUND 

i..iBRARY 
NO ENTRY 

1 111lt 1 
2 112lt 1 
3 113lt 1 

NAME 
CI01 BROMOCHLOROMETHANE 
CI10 1,4-DIFLUOROBENZENE 
CI20 CHLOROBENZENE-D~ 

4 111lt 30 11002 ACETONITRILE 

MASS SCAN 
128 464 
114 565 
117 841 

40 312 
~ 111lt 75 PROPIONITRILE <ETHYLCYAN ~ 463 
6 111lt 8~ ALLYL CHLORIDE <3-cHLORO 76 303 
7 111lt120 11017 METHACRYLONITRILE 41 472 
8 111lt125 ISOBUTANOL . 41 554 
<;I 111lt135 CHLOROPRENE <2-CHLORQ-1, ~3 394 

10 112lt 28 METHYL METHACRYLATE 41 630 
11 112lt 85 11024 1, 1. 1,2-TETRACHLORO 131 
12 113lt 45 11028 1.2-DIBROM0-3-CHLOR 157 

REF 
1 
2 
3 

1 
1 
1 
1 
1 
1 
2 
2 
3 

AREA 
24750. 

12391 9. 
91243. 

3327. 
1444. 
6806. 
1192~. 

6469. 
24658. 
53349. 

UNITS: 
RRF 

1. 000 
1. 000 
1.000 

0.024 
0.042 
0.~66 
0.~4~ 
0.028 
0.965 
0.269 

NOT FOUND' 
NOT FOUND 

000156 

UG/L 
AMOUNT 
~0.000 
~0.000 
~0.000 

278.647 
69.723 
24.278 
44. 194 

459.209 
~1.597 
80.114 



1'-
-a.n 
.-1 
0 
0 
0 

100 
1140 

-

200 
3:20 

-

300 
5:00 

400 
6:40 

500 
8:20 

600 
10:00 

700 
11140 

m~ 

DATA FROM FILE: F1091 . , SCANS 50 TO 800 ACQUIRED I 07/14/92 14:16100 
. CALI1 F1091 13 

SAMPLE: -50PPB WATER AP9 STD 
COHDS.1 1.00UG/L *5.00ML *100?./HA *<HA/HA )/5,00ML HAM 

I I. _l_ I 100.0?. ( 50752.) 

., 

-

7 
TC 

TC 

if' .. 

{'" 

'-, Tr. CI 10 1,4-DIFLUOROBEHZEHE 

/" 
TC 

r 

?' 

..., 



ro 
l0 
......1 
0 
0 
0 

DATA FROM FILE1 F1091 SCAHS 800 TO 1400 ACQUIRED• 07114192 14116100 
CALli F1091 13 

SAMPLE I -50PPB WATER AP9 STD' . 
COHOS.! 1.00UGIL *5.00ML *100XIHA *<HAIHA )15.00ML HAM 

800 
13:20 

..L-----~-~-----~L-------'100.0?. ( 52416.) 

[;§~~~~~~~~=~=== CI20 CHLOROBEHi!EHE-D5 

900 -
15.00r r: :::;:::::;=,...... 

1000 .r 
16140-

1100 -
18120 

1200 ..v-
20:00 

1300 -P-
21140 

~AM "" 



000159 
RMAL GUANTITATION SUMMARY FILE: F1091 
COMPOUNDS WITH AMOUNTS LESS THAN 1. 00 REPORTED AS NOT FOUND 

i..IBRARY UNITS: UG/L 
·NO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 V1# 1 CI01 BROMOCHLOROMETHANE 128 464 1 24750. 1. 000 50.000 
2 V2# 1 CI10 1.4-DIFLUOROBENZENE 114 565 2 123919. 1. 000 50.000 
3 V3# 1 CI20 CHLOROBENZENE-D5 117 841 3 91243. 1. 000 50.000 

4 V1# 30 V002 ACETONITRILE 40 312 1 .3327. 0.013 500.001 
5 Vl# 75 PROPIONITRILE <ETHYLCYAN 54 463 1 1444. 0.058 50.000 
6 Vl# 85 ALLYL CHLORIDE <3-cHLORO 76 303 1 6806. 0. 550 25.000 
7 V1#120 V017 METHACRYLONITRILE 41 472 1 1192:1. 0.482 50.000 
8 V1#125 ISOBUTANOL 41 554 1 6469. 0.026 500.000 
9 V1#135 CHLOROPRENE (2-CHLOR0-1, 53 394 1 24658. 0.996 50.000 

10 V2# 28 METHYL METHACRYLATE 41 630 2 53349. 0.21:1 100.000 
11 V2# 85 V024 1, 1.1.2-TETRACHLORO 131 857 2 48424. 0.391 50.000 
12 V3# 45 V028 1.2-DIBROM0-3-CHLOR 157 1183 3 26924. 0. 148 100.000 

~:,.:;(. 



GC LOT #: 14~UL92F 

METHOD: 624 
ORGANICS BY GC/MS 

DATE ANALYZED: 07/14/92 

SCS <SURROGATE CONTROL SAMPLES! 
VOA, AGUEOUS GC 

000160 

ANALYST: MEB 
INSTRUMENT: F 
MATRIX: AGUEOUS 

DATA FILE RUN FACTOR 

1. 00 

SAMPLE # SAMPLE # SAMPLE # SAMPLE # SAMPLE # 
======================================================================== 

COMPOUND 

-' 

SPIKE 
CONC. UG/L 

I----ACCURACY-----: 
MEASURED PERCENT CONTROL 
CONC. UG/L RECOVERY LIMITS 

======================================================================== 
CS15 1.2-DICHLOROETH 
CS10 BROMOFLUOROBENZ 
CS05 TOLUENE-DB 

50.0 
50.0 
50.0 

50.7 
45.9 
46.4 

101 
92 
93 

NOTE: 807. OF ANALYTES MUST BE WITHIN CONTROL LIMITS 
1007. OF ANALYTES ARE WITHIN CONTROL LIMITS 

82-112 
83-113 
90-112 

SUPERVISOR APPROVAL 

4-/1'5/'lz.. 

"":!-(,~/ 'i L 



;ample: Fl092 Performance Check: Fl089 Elapsed 
;ample: Fl092 Calibration Stds.: 71 90, Fl091, 

Time: 1:18:00 ~01~1 
lata Reduced by : 'f'\1-.n. Date: "+-1•<+ "'>.-z_ 
lata Reviewed lly: Date: 

Data File: F1092 

Enseco GC/MS 
Target Compound Data Summary Sheet 

lample: CLP, ,,VBLK oLOW,WATER,BL071492,VOA,BLANK, 
:onditions: l.OOUG/L *5.00ML *1007./NA *<NA/NA l/5.00ML NA M 
late Analyzed: 07/14/92 14:49:00 Units: UG/L 
malyst: I'IEB Run Factor: 
luan List Threshold: 1.00 Surrogate Vol.: 

1.00 / 
0.00::100 !" 

Surrogate Spike Recoveries 
VOA, AGUEOUS GC 

Surrogate Amount <ugl i. Recovery 
•mpound Spiked Measured Measured GC limits 
:======================================================================== 
:505 TOLUENE-DB 
:S10 BROMOFLUOROBENZ 
:515 1,2-DICHLOROETH 

0.2500 
0.2500 
0.2500 

0.2320 
0.2295 
0.2535 

92.8 
91.8 

101. /

90 112 
83 113 
82 112 

Target Compounds: VOAAP9 

Concentration 
Guan List Sample 

lean # UG/L UG/L Compound 
========================================================================== 

BDL V001 DICHLORODIFLUOROMETHANE 
BDL COlO CHLOROMETHANE 
BDL C020 VINYL CHLORIDE 
BDL COl::! BROMOMETHANE 
BDL C025 CHLOROETHANE 
BDL V007 TRICHLOROFLUOROMETHANE 
BDL V003 DICHLOROFLUOROMETHANE 
BDL C045 1,1-DICHLOROETHENE 
BDL C040 CARBON DISULFIDE 
BDL C035 ACETONE 
BDL C030 METHYLENE CHLORIDE 
BDL V012 TRANS-1,2-DICHLOROETHENE 
BDL C0 50 1, 1-DICHLOROETHANE 
BDL C125 VINYL ACETATE 
BDL V011 CIS-1,2-DICHLOROETHENE 
BDL C110 2-BUTANONE 
BDL C060 CHLOROFORM 
BDL C115 1, 1, 1-TRICHLOROETHANE 
BDL C120 CARBONTETRACHLORIDE 
BDL C165 BENZENE 
BDL C065 1.2-DICHLOROETHANE 
BDL C150 TRICHLOROETHENE 
BDL C140 1,2-DICHLOROPROPANE 
BDL V019 1,4-DIOXANE 
BDL C130 BROMODICHLOROMETHANE 
BDL V023 2-CHLOROETHYL VINYL ETHER 
BDL C143 CIS-1,3-DICHLOROPROPENE 
BDL C205 4-METHYL-2-PENTANONE 
BDL C230 TOLUENE 
BDL C172 TRANS-1,3-DICHLOROPROPENE 
BDL C160 1,1,2-TRICHLOROETHANE 
BDL C220 TETRACHLOROETHENE 
BDL C210 2-HEXANONE 
BDL C155 DIBROMOCHLOROMETHANE 
BDL V022 1.2-DIBROMOETHANE 
BDL C235 CHLOROBENZENE 
BDL C240 ETHYLBENZENE 
BDL V032 M+P XYLENES 
BDL V029 0-XYLENE 
BDL C245 STYRENE 
BDL C1BO BROMOFORM 
BDL C225 1, 1,2,2-TETRACHLOROETHANE 
BDL V002 ACETONITRILE 
BDL V004 IODOMETHANE 
BDL V005 ACROLEIN 
BDL V006 ACRYLONITRILE 
BDL PROPIONITRILE <ETHYLCYANIDE) 
BDL ALLYL CHLORIDE (3-CHLOROPROPENE) 
BDL V016 DIBROMOMETHANE 
BDL V017 METHACRYLONITRILE 
BDL I!';nRUTANnl -- -~-. 



63 1 

1181 

-· 

BDL 
BDL 
BDL 
BDL 

:::?:.914 2.91 

METHYL." METHACRYLATE'·- 41 
V024 1.1, 1,2-TETRACHLOROETHANE 
V025 1.2.3-TRICHLOROPROPANE 
V027 ETHYL METHACRYLATE 
V026 T-1.4-DICHLOR0-2-BUTENE 
V028 1.2-DIBROM0-3-CHLOROPROPANE ooois2 



lame List: HEDRl 
"ile Name: F1092 

Entry # 1 of 1 

( 2lCase: 
< 4lLevel: LOW 

1lFarmat: VOACLP 
3lSample ID: VBLK 
5lMatrix: WATER 
7lFractian: VOA 

.O>Analyst: MEB 

< 6lLab Sample ID: BL071492 
< 8lType: BLANK 
<11lGuan List Units: 1.00UG/L 
(13lExtract Dilution: NA 
(15lExtract Val. Used: NA 
<17lPercent Moisture: NA 
<20lSURROGATE VOLUME:: 0.00500L 

12lPurge Volume: 5.00ML 
14lExtract Volume: NA 
16lSample Amount: 5.00ML 
19lRun Factor: ·1. OOUG/L 

/14/92 14:49:29 
Acquisition started 

quire Run 3:F1092 
/14/92 14:49:00 + 0:00 Free sectors: 13268 

Starting 
Scan: 0 of 1464 

mple: CLP, ,,VBLK ,LOW,WATER,BL071492,VOA,BLANK, 
nos.: 1.00UG/L +5.00ML +100%/NA +(NA/NA l/5.00ML NA M 

Weight: rmula: 1.00UG/L0.00500L Instrument: 150F 
bmitted by: RMAL Analyst: MEB Acct. No: 

Desc. : VN 
*** GC nat ready and 

q. Temp Rate Time <minutes) 
<DegCl (C/minl period total 

-20--18 2. 0 1. 0 1. 0 
-18-102 7.0 17.1 18.1 
102-202 30.3 3.3 21.4 

lve A closed Valve B closed 

being equilibrated *** 
Elapsed time : 

InJector A 220 
GC oven 116 
Transfer-line: 202 
Ion source 184 

*** Instrument parameters *** 
Post acquisition state -> Filament : Off Multiplier 

DE: EI <+) Centroid + Temp - Sequence: VO ( 1 time 111indo111. l 

quence Winda111 # 1 
Number of cycles: 1 

0.000 
VOACLP 

0.0 Min 

Deg C 
Deg C 
Deg C 
Deg C 

Off 

an descriptor: 
al scan time: 

Filament is ON 
Multiplier is ON 

VO Mass intervals: 
1. 000 s 

1 Positive ion mode. 
Master rate: 8 

w: 
nt # 

1 

3 MFW: 70 
Lo mass 

36.511 

MA: 50 
Hi mass 
300.590 

TH: 1 
Time 

1. 000 

Calibration table: 

Interface number 
Instrument type 
Full scale mass 
Zero scale mass 
Intensity/ion 
Peak 111idth 

3:071492CF 

0 

Offset at lo111 mass 
Offset at high mass 
Voltage settling time(msl 

G 
1170 

1 
2 

1000. 
0 
0 
4 

u 
u 

mmu 
mmu 
mmu 

rrent instrument parameters. 
Positive ion mode 

Resolution (high> 123.00 
Resolution (lollll 125.00 
Guad offset -2.00 
Guad programming -1.00 
Lens offset -40.00 
Lens ~rogramming 0.00 
Ext offset -4.50 
Ext programming 0.00 
Collector 30.00 
Ion offset 4.00 

BL: 0 

Negative ion mode 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

000163 



Ion 
Rod 

programming 1.00 
polarit~ Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer zero 

.alyzer Fore Pressure ........... : 0.027 
parator/Source Pressure 0 •• 0 0 •• 0 • 0.389 

./14/92 15:21:29 
ACGUISITION COMPLETED 
Scans 1 to 1464 Centroid 

·d" Scans Sees Out oi' 7. 
·ntroid 1464 0.6 1464.0 0.0 

0.00 
Normal 

1390. 
750. 

10 ~-7 
128.0 

Torr 
Torr 

Peaks per 
4777. 

000164 

scan per sec 
3. 3. 



l{:l 
w 
..-i 
0 
0 
0 

100.0 ,_ 

-

RIC -

-

SCANS 1 TO 1464 RIC DATA: F1092 14 
07/14/92 14:49:00 CALI: 071492CF #3 
SAMPLE: CLP, ,,UBLK ,LOW,WATER,BL071492,UOA,BLANK, 
COHOS.: 1.00UG/L *5.00ML *1007./NA *<HA/NA )/5,00ML NA M 
RANGE: G 1,1464 LABEL: N 0, 4,0 QUAN: A 0, 1.0 J 0 BASE: U 20, 3 

~ m - --

565 699 . 

. 

465 

518 

40 

112 244 320 \.. 631 7!9 \_ 11.01 
I T • I I I I I 

200 400 600 r 1000 

51584. 

/ .· 

11~4 1261 1337 
I I 

t?AA 14AA <" 



-
OCEDURE TCA DIAGNOSTIC REPORT 7/·14/92 15: 27:26 
TA FILE F1092 00016'6 FERENCE 11 TABLE 
ME LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 

REPORT IS01 

STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - LIST NAMES - > 
oc USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 

1 1 1 0 11 1 1 0 IS01/TC01 
1 1 1 0 11 1 1 0 IS02/TC02 
1 1 1 0 4 2 2 73 IS03/TC03 
3 3 2 79 13 4 1 65 IS04/TC04 
3 3 1 79 13 4 1 58 IS05/TC05 
3 3 1 79 9 3 1 79 IS06/TC06 
1 1 1 0 11 2 1 0 IS07/TC07 
1 1 1 0 3 2 1 0 ISOB/TCOB 

64 COMPOUNDS PROCESSED. 8 FOUND 

COMPOUND >< ------------ SEARCH -------- >< SAT >< ------ CHRO ------- > 
0 LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 
1 V1 1 -463 465 465 1 994 128 465 1 
2 V1 20 -62 62 85 
3 V1 10 -82 82 50 
4 V1 25 -99 99 62 
5 V1 15 -142 143 94 
6 V1 35 -161 162 64 
7 V1 70 -195 196 101 
8 V1 32 -206 207 67 
9 V1 80 -254 255 96 
0 V1 65 -257 258 76 
1 Vl 55 -258 259 56 
2 Vl 40 -260 261 142 
3 V1 50 -286 287 43 
4 V1 85 -303 304 76 
5 V1 30 -312 313 40 
6 V1 45 -318 319 84 318 1 
7 Vl 95 -344 345 96 
8 V1 60 -354 356 53 
9 V1 90 -386 388 63 
0 V1 135 -394 396 53 

' V2 25 -410 412 43 
V1 94 -443 445 

46i 2 807 
96 

, V1 98 -458 460 1 72 
4 V1 75 -463 466 

565 994 
54 

565 i 5 V2 1 -564 566 -1 1 114 
6 V3 1 -840 842 842 2 998 117 842 1 
7 Vl 120 -472 473 41 
8 V1 100 -480 481 83 
9 V2 15 -484 485 97 
0 V2 20 -497 498 117 

s18 1 V1 2 -517 518 518 1 996 65 1 
2 V2 60 -518 519 78 
3 V1 110 -524 525 62 
4 V1 125 -554 555 41 
5 V2 45 -582 583 130 
6 V2 35 -601 603 63 
7 V1 115 -610 612 174 
8 V1 130 -624 626 88 

63i 9 V2 28 -630 632 41 1 
0 V2 30 -635 637 83 
1 V2 75 -673 675 63 
2 V2 40 -678 680 

699 97i 
75 

698 -i 3 V3 2 -697 699 1 98 1 
4 V3 10 -702 704 43 
5 V3 35 -703 705 92 
6 V2 65 -737 739 75 
7 V2 55 -753 7:55 97 
8 V3 20 -754 756 164 
9 V3 38 -755 757 41 
0 V3 15 -787 789 43 
1 V2 50 -787 789 129 
2 V2 70 -791 793 107 
3 V3 40 -844 846 112 
4 V2 85 -857 859 131 
5 V3 50 -861 863 106 
!> V3 75 -875 877 106 . V3 60 -915 916 106 

V3 55 -919 920 104 
I V2 80 -935 936 173 
0 V3 3 -972 973 973 1 983 95 973 1 
1 V2 90 -1000 1001 75 
2 V3 25 -1001 1002 83 
3 V3 30 -1006 1008 

1194 q!'j;.. 
53 

11RA 1 4 V3 45 -1193 1194 1 1 !'17 



tAL GUANTITATION SUMMARY FILE: F1092 0001G7 
lMPOUNDS WITH AMOUNTS LESS THAN 1.00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
10 ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

V1# 1 CI01 BROMOCHLOROMETHANE 128 46:5 1 25756. 1. 000 50.000 
V2# 1 CilO 1,4-DIFLUOROBENZENE 114 565 2 121220. 1. 000 50.000 

.3 V3# 1 CI20 CHLOROBENZENE-D5 117 842 3 102236. 1. 000 50.000 

4 V3# 2 cso5 TOLUENE-DB 98 698 3 10372:5. 1. 093 46.423 
5 V3# 3 CS10 BROMOFLUOROBENZENE 95 973 3 :59164. 0.631 4:5.866 
6 V1# 2 CS15 1,2-DICHLOROETHANE- 65 518 1 45053. 1. 726 50.685 

7 Vl# 20 VOOl DICHLORODIFLUOROMET a5 1 NOT FOUND 
B V1# 10 COlO CHLOROMETHANE 50 1 NOT FOUND 
9 V1# 25 C020 VINYL CHLORIDE 62 1 NOT FOUND 
0 V1# 15 C015 BROMOMETHANE 94 1 NOT FOUND 
1 V1# 35 C025 CHLOROETHANE 64 1 NOT FOUND 
2 V1# 70 V007 TRICHLOROFLUOROMETH 101 1 NOT FOUND 
3 V1# 32 V003 DICHLOROFLUOROMETHA 67 1 NOT FOUND 
4 V1# eo C045 1. 1-DICHLOROETHENE 96 1 NOT FOUND 
5 V1# 65 C040 CARBON DISULFIDE 76 1 NOT FOUND 
6 Vl# 50 C035 ACETONE 43 1 NOT FOUND 
7 V1# 45 C030 METHYLENE CHLORIDE a4 1 NOT FOUND 
a V1# 95 V012 TRANS-1,2-DICHLOROE 96 1 NOT FOUND 
9 V1# 90 co 5o 1, 1-DICHLOROETHANE 63 1 NOT FOUND 
~0 V2# 25 C125 VINYL ACETATE 43 2 NOT FOUND 
~1 V1# 94 V011 CIS-1,2-DICHLOROETH 96 1 NOT FOUND 
~2 V1# 98 C110 2-BUTANONE 72 1 NOT FOUND 
:3 V1#100 C060 CHLOROFORM 83 1 NOT FOUND 
~4 V2# 15 C115 1, 1, 1-TRICHLOROETHA 97 2 NOT FOUND 
:5 V2# 20 C120 CARBONTETRACHLORIDE 117 2 NOT FOUND 
:6 V2# 60 C165 BENZENE 78 2 NOT FOUND 
:7 V1#110 C065 1,2-DICHLOROETHANE 62 1 NOT FOUND 
:a V2# 45 C150 TRICHLOROETHENE 130 2 NOT FOUND 
:9 V2# 35 C140 1,2-DICHLOROPROPANE 63 2 NOT FOUND 
:o V1#130 V019 1.4-DIOXANE BB 1 NOT FOUND 
:1 V2# 30 C130 BROMODICHLOROMETHAN a3 2 NOT FOUND 
':2 V2# 75 V023 2-CHLOROETHYL VINYL 63 2 NOT FOUND 

1 V2# 40 C143 CIS-1,3-DICHLOROPRO 75 2 NOT FOUND 
+ V3# 10 C205 4-METHYL-2-PENTANON 43 3 NOT FOUND 

:5 V3# 35 C230 TOLUENE 92 3 NOT FOUND 
:6 V2# 65 C172 TRANS-1,3-DICHLOROP 75 2 NOT FOUND 
:7 V2# 55 C160 1, 1.2-TRICHLOROETHA 97 2 NOT FOUND 
:a V3# 20 C220 TETRACHLOROETHENE 164 3 NOT FOUND 
:9 V3# 15 C210 2-HEXANONE 43 3 NOT FOUND 
0 V2# 50 C155 DIBROMOCHLOROMETHAN 129 2 NOT FOUND 
1 V2# 70 V022 1.2-DIBROMOETHANE 107 2 NOT FOUND 
·2 V3# 40 C235 CHLOROBENZENE 112 3 NOT FOUND 
3 V3# 50 C240 ETHYLBENZENE 106 3 NOT FOUND 
4 V3# 75 V032 M+P XYLENES 106 3 NOT FOUND 
·5 V3# 60 V029 0-XYLENE 106 3 NOT FOUND 
·6 V3# 55 C245 STYRENE 104 3 NOT FOUND 
7 V2# eo C1aO BROMOFORM 173 2 NOT FOUND 
a V3# 25 C225 1. 1,2,2-TETRACHLORO 83 3 NOT FOUND 
·9 V1# 30 V002 ACETONITRILE 40 1 NOT FOUND 
0 V1# 40 V004 IODOMETHANE 142 1 NOT FOUND 
1 V1# 55 V005 ACROLEIN 56 1 NOT FOUND 
2 V1# 60 V006 ACRYLONITRILE 53 1 NOT FOUND 
3 V1# 75 PROPIONITRILE <ETHYLCYAN 54 1 NOT FOUND 
4 V1# a5 ALLYL CHLORIDE (3-CHLORO 76 1 NOT FOUND 
5 V1#115 V016 DIBROMOMETHANE 174 1 NOT FOUND 
6 V1#120 V017 METHACRYLONITRILE 41 1 NOT FOUND 
7 V1#125 ISOBUTANOL 41 1 NOT FOUND 
8 V1#135 CHLOROPRENE < 2-CHLOR0-1, 53 1 NOT FOUND 
9 V2# 28 METHYL METHACRYLATE 41 631 2 630. 0.215 1. 207 
0 V2# a5 V024 1, 1, 1.2-TETRACHLORO 131 2 NOT FOUND 
1 V2# 90 V025 1,2,3-TRICHLOROPROP 75 2 NOT FOUND 
2 V3# 3a V027 ETHYL METHACRYLATE 41 3 NOT FOUND 
3 V3# 30 V026 T-1,4-DICHLOR0-2-BU 53 3 NOT FOUND 
4 V3# 45 V02a 1,2-DIBROM0-3-CHLOR 157 11a4 3 879. 0. 14a 2.914 



00 
w 
.-I 
C) DATA FROM FILE: F1092 SCANS 50 TO 800 ACQUIRED: 07114192 14:49:00 
o CALI: F1092 13 
C) SAMPLE: CLP, •• VBLK .LOW.WATER,BL071492,VOA,BLAHK, 

COHOS.: 1.00UG1L *5.00ML *100?.tHA *<HAIHA )15,00ML HAM 

-,-----'----__. ____ ..__ ___ _, 100.0?. ( 47616.) 

100 -
1:40 

200 -
3:20 

300 -
5:00 

400 -
6:40 

f:::::::======---- CI01 BROMOCHLOROMETHAHE 

500 -
8:20 !r=:::::=:====-~ CS15 1, 2-DICHLOROETHAHE-04 

600 -
10:00 

I CI10 1.4-DIFLUOROBEHZEHE 

TC 

700 CS05 TOLUEHE-08 
11:40 

r~AM _r> 



C'j 

c.o 
.-4 
0 
0 
0 

DATA FROM FILE: F1092 SCANS 800 TO 1400 ACQUIRED: 07/14/92 14:49:00 
CALI: F1092 13 

SAMPLE: CLP, ,,V8LK ,LOW,WATER,8L071492,VDA,BLANK, ·· 
COHOS.: 1.00UG/L *5.00ML *100?./NA *<HA/NA )/5,00ML NA M 

800 100. 0?. ( 51584.) 
13:20 

900 
15:00 

1000 
16:40 

1100 
18:20 

1200 
20:00 

1300 
21:40 

~rA~ 

!::::::==::::==========--- CI20 CHLOROBENZENE-05 

!==:==================-~- CS10 BROMOFLUOROBENZENE 

TC 



0 
r:
.-i 
0 
0 
0 

46.9 

23.5 

100.0 

50.0 

M12 

-

DUAL MASS SPECTRUM DATA: F1092 1631 
07114192 14:49:00 + 10:31 CALI: 071492CF 13 
SAMPLE: CLP, ,,VBLK ,LQW,WATER,BL071492, ,BLANK, 
COHOS.: V2128 M12 41 METHYL METHAC ATE 41 
TEMP: 47 DEG. C 

ENHANCED <S 15B 2N 0T> 

/ 

BASE M12: 411 40 
RIC: 329.1 592. 

-

,. 

' ' ' ' I ' ' '. ' ' ' I ' ' ' ' I ' ' ' I I I I I I I I I ' I I ' ' ' 
r" 

1-

' I ' I I ' ' ' ' I ' I I I ' I I I I I I I I I I I ' ' I ' 

35 40 45 50 55 60 65 

114. 

243. 



~ 
1>-

. ...-i 
0 
0 
0 

95.7 

47.9 

100.9 

59.0 

• n· 

M12 

DUAL MASS SPECTRUM A: F1992 11184 
07114192 14:49:00 + 19:44 CALI: 071492CF 13 
SAMPLE: CLP, ,,UBLK ,LQW,WATER,BL971492,UOA,BLA , 
CONOS.: U3tl45 MIZ 157 U028 1,2-DIBROMQ-3-C ROPROPAHE 
TEMP: 145 DEG. C 

EHHAHCEO (S 158 2H 9T) 

49 50 60 89 100 120 

BASE M12: 1571 157 
RIC: 1189,/ 1428. 

245. 

256. 

140 150 



TIC SELECTION REPORT 

DATA FILE: F1092 

THE FOLLOWING PEAKS WERE RE~ECTED BECAUSE 
.1T LEAST 40 % OF THEIR SIZE WAS ACCOUNTED FOR BY 
TARGET COMPOUNDS ELUTING WITHIN 6 SCANS OF THE 
PEAK TOP, 

SCAN SIZE AMOUNT 
================================== 

46:5 
518 
565 
698 
842 
973 

1184 
1189 

153532. 
105672. 
245362. 
263732. 
253996. 
266712. 

3949. 
3210. 

:50.000 
21.534 
50.000 
53. 743 
50.000 
52, 503 
0.777 
0.632 

TOTAL NUMBER OF UNIDENTIFIED PEAKS WITH SIZE 
GREATER THAN 0 X OF THE CLOSEST INTERNAL STANDARD 
THAT DOES NOT HAVE INTERFERENCES = 1 

INTERNAL STANDARDS THAT HAVE RIC SIZE LESS THAN 
50 % OR GREATER THAN 200 % OF THE ESTIMATED RIC SIZE 

ARE CONSIDERED TO HAVE INTERFERENCES AND WILL NOT BE USED 
FOR GUANTITATION. 

# INTERNAL STANDARD 

PERCENT OF 
ESTIMATED 

RIC SIZE RIC SIZE SCAN 

00017,2 

=====-============================================================ · .... 
1 CI01 BROMOCHLOROMETHANE 153532. 103 465 
2 CllO 1. 4-DIFLUOROBENZENE 245362. 121 565 \ 
3 CI20 CHLOROBENZENE-D5 253996. 105 842 

• INDICATES INTERFERENCE 

SIZE z AREA 



.c<? 
l'-' 
.-1 
0 
0 
0 

1138 

SAMPLE 

C9.H27.03.AS.SI3 

MID LIBRARY SEARCH <LIBRARVHB> DATA: F1092 # 779 
07/14/92 14:49:00 + 12:59 CALI: 071492CF # 3 
SAMPLE: CLP, ,,VBLK ,LOW,WATER,BL071492,VOA,BLAHK , 
COHOS.: 1.00UG/L *5,00ML *100?./HA *<HA/HA )/5,00ML HAM 
ENHANCED <S 15B 2H 0T) 
• 

ARSENOUS ACID, TRIS<TRIMETHVLSILVL> ESTER 
1138 1 r 

M WT 342 
B PK 207 
RANK 1 
* 38131 
PUR 802 

C6.H18.03.SI3 
1138 , r 

~ ~~ ~~~ 
RANK 2 
II 22477 
PUR 750 

Cl1.H10.06 
1138 , • 

M WT 238 
B PK 207 
RANK 3 
II 25174 
PUR 654 

M/2 

CVCLOTRISILOXAHE, HEXAMETHVL-

1.2,4-BEH2EHETRICARBOXVLIC ACID, 1,2-DIMETHVL ESTER 

50 100 150 200 250 

BASE M/2: 207 
RIC: 605. 

, 

, 

, 

, 

300 



)ATA REDUCED 
)ATA REVIEWED 

BY: '1\'li.~ DATE: ~r~·d"r-z_ 
BY: __ DATE: _ 

ENSECO TIC REPORT 

DATA FILE: F1092 

( PAGE 1 l 
~PLE: CLP, ,,VBLK .LOW. RUN FACTOR: 1.00 
lDITIONS: 1.00UG/L *5.00ML *1007./NA ANALYST: MEB 

CONCENTRATION 
IN SAMPLE 

t SCAN Q C (UG/Ll CAS # COMPOUND 

000174 

779 1 1. 2 55429-29-3 ARSENOUS ACID, TRIS<TRIMETHVLSILYL 

.. . ""' 
.. 



ATA FILE: F1092 

ENSECO TIC REPORT < PAGE 2 ) 

iCENTRATION ., AREA<TICl*CONC<ISl/AREACISl 

000175 

INT. 
# FIT PURITY STD. RT RRT 
1 827 802 3 12:~9 0.925 

AREA 
6307. 

AMOUNT 
AS ANALYZED 

HEIGHT (UG/L l LIB LIB # 
764. 1. 242 NB .38131. 



r 

Sample: F1101 Performance Check: Fl089 Elapsed 
Sample: Fll01 Calibration Stds.: F109Q, F1091, 

Time: 7:31:00 ---/-

~
I 

Data Reduced by : Date: ~ '1/jt!" 
Data Revie111ed b~: Date: ? : ; 

Data File: F1101 

Enseco GC/MS 
Target Compound Data Summary Sheet 

Sample: -3 WATER AP9-AP 
Conijitions: 1.00UG/L *5.00ML *100%/NA *<NA/NA l/5.00ML NA M 
Date Analyzed: 07/14/92 21:02:00 Units: UG/L 
Analyst: EG Run Factor: 
Ouan List Threshold: 1. 00 Surrogate Vol.: 

CS05 TOLUENE-DB 

Surrogate Spike Recoveries 
VOA, AGUEOUS, V LIBRARIES 

000176 

88 110 

CS10 BROMOFLUOROBENZ 
CS15 1,2-DICHLOROETH 

0.2500 
0.2500 
0.2500 

0.2405 
0.2335 
0.2835 

96.2 
93.4 

113. X 86 115 
76 114 

Target Compounds: VOAAP9 

Concentration 
Ouan List Sample 

Scan * UG/L UG/L Compound 
========================================================================== 

317 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

1.303 1.30 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

. BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL __ _ 

V001 DICHLORODIFLUOROMETHANE 
COlO CHLOROMETHANE 
C020 VINYL CHLORIDE 
C015 BROMOMETHANE 
C025 CHLOROETHANE 
V007 TRICHLOROFLUOROMETHANE 
V003 DICHLOROFLUOROMETHANE 
C045 1,1-DICHLOROETHENE 
C040 CARBON DISULFIDE 
C035 ACETONE 

~f::l,....-c;o30 METHYLENE CHLORIDE 
V012 TRANS-1,2-DICHLOROETHENE 
COSO 1, 1-DICHLOROETHANE 
C125 VINYL ACETATE 
V011 CIS-1,2-DICHLOROETHENE 
C110 2-BUTANONE 
C060 CHLOROFORM 
C115 1,1,1-TRICHLOROETHANE 
C120 CARBONTETRACHLORIDE 
C165 BENZENE 
C065 1,2-DICHLOROETHANE 
C150 TRICHLOROETHENE 
C140 1,2-DICHLOROPROPANE 
V019 1,4-DIOXANE 
C130 BROMODICHLOROMETHANE 
V023 2-CHLOROETHYL VINYL ETHER 
C143 CIS-1,3-DICHLOROPROPENE 
C205 4-METHYL-2-PENTANONE 
C230 TOLUENE 
C172 TRANS-1,3-DICHLOROPROPENE 
C160 1,1,2-TRICHLOROETHANE 
C220 TETRACHLOROETHENE 
C210 2-HEXANONE 
C155 DIBROMOCHLOROMETHANE 
V022 1,2-DIBROMOETHANE 
C235 CHLOROBENZENE 
C240 ETHYLBENZENE 
V032 M+P XYLENES 
V029 0-XYLENE 
C245 STYRENE 
C180 BROMOFORM 
C225 1, 1,2,2-TETRACHLOROETHANE 
V002 ACETONITRILE 
V004 IODOMETHANE 
V005 ACROLEIN 
V006 ACRYLONITRILE 
PROPIONITRILE <ETHYLCVANIDEl 
ALLYL CHLORIDE (3-CHLOROPROPENE> 
V016 DIBROMOMETHANE 
V017 METHACRVLONITRILE 
ISOBl}TANOL 



aDL 
BDL 
BDL 
BDL 
BDL 
BDL 

METHYL METHACRYLATE 41 
V024 1,1,1.2-TETRACHLDROETHANE 
V02:1 1, 2, 3-TRICHLOROPROPANE 
V027 ETHYL METHACRYLATE 
V026 T-1,4-DICHLOR0-2-BUTENE 
V028 1.2-DIBROM0-3-cHLOROPROPANE 

-

-- -- -- - -- - --------- --------------- -----------

000177 



Name List: HEDRl 
File Name: F1101 

< llFormat: VOAIND 
< 31SAMPLE: 3 
' 51COMMENT: AP9-AP 

Entry # 

111Guan List Units: 1.00UG/L 
31Extract Dilution: NA 

•151Extract Vol. Used: NA 
(171Percent Moisture: NA 
<20ISURROGATE VOLUME:: 0.00500L 

7/14/92 21:02:31 
Acquisition started 

1 of 1 

< 21PRO~ECT: 23727 
( 41MATRIX: WATER 
<101Analyst: EG 
C121Purge Volume: 5.00ML 
(141Extract Volume: NA 
C161Sample Amount: 5.00ML 
(191Run Factor: 1.00UG/L 

c'uire , Run 3:F1101 
7 14/92 21:02:00 + 0:00 Free sectors: 11955 

Starting 
Scan: 0 of 1464 

ample: 23727-3 WATER AP9~AP 
onds.: 1.00UG/L *5.00ML *1007./NA *<NA/NA )/5.00ML NA M 
ormula: 1.00UG/L0.00500L Instrument: I50F 
ubmitted by: RMAL Analyst: EG 

Weight: 0.000 
Acct. No: VOAIND 

*** GC not ready and being equilibrated *** 
C Desc.: VN Elapsed time : 
eq. Temp Rate Time (minutes) 
I <DegCI CC/minl period total 
1 -20--18 2.0 1.0 1.0 
2 -18-102 7.0 17.1 18.1 
3 102-202 30.3 3.3 21.4 
alve A : closed Valve B : closed 

InJector A 
GC oven . 
Transfer-line: 
Ion source 

220 
117 
203 
183 

*** Instrument parameters *** 
Post acquisition state -> Filament : Off Multiplier 

DOE: EI (+) Centroid + Temp - Sequence: VO < 1 time window. 

equence Window # 1 
Number of cycles: 1 

0.0 Min 

Deg c 
Deg c 
Deg c 
Deg c 

Off 
) 

Filament is ON 
Multiplier is ON 

can descriptor: VO Mass intervals: 
otal scan time: 1. 000 s 

1 Positive ion mode. 
Master rate: 8 

-\ol: 3 MFW: 70 MA: 50 TH: 1 
,,t # Lo mass Hi mass Time 

1 36. 511 300.590 1. 000 

Calibration table: 3:071492CF 

Interface number 0 
Instrument type G 
Full scale mass 1170 u 
Zero scale mass 1 u 
Intensit~/ion 2 
Peak wid h 1000. mmu 
Offset at low mass 0 mmu 
Offset at hi!h mass 0 mmu 
Voltage sett ing time<msl 4 

urrent instrument parameters. 
Positive ion mode 

Resolution <high) 123.00 
Resolution <lowl 125.00 
Guad offset -2.00 
Guad programming -1.00 
Lens offset -40.00 
Lens programming 0.00 
Ext offset -4.50 
Ext programming 0.00 
Collector 30.00 
Ion offset 4.00 

BL: 0 

Negative ion mode 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

000178 



Ion 
Rod 

programming 1.00 
polarity Reverse 

Electron multiplier voltage 
Filament emission current 

Electrometer range 
Electrometer zero 

0.00 
Normal 

1390. 
750. 

10 --7 
128.0 

nalyzer Fore Pressure ........... : 0.028 Torr 
eparator/Source Pressure ......... 0.389 Torr 

7/14/92 21:34:24 
ACGUISITION COMPLETED 
Scans 1 to 1464 Centroid 

ode Scans 
entroid 1464 

Sees Out of 
0. 5 1464.0 

'X 
0.0 

Peaks per scan per sec 
4287. 3. 3. 
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0 
co 
M 
0 
0 
0 

100.0 

RIC 

-

-

-

RIC DATA: F1101 14 SCANS 1 TO 1464 
07/14/92 21:02:00 CALI: 071492CF 13 
SAMPLE: 23727-3 WATER AP9-AP 
COHOS.: 1.00UG/L *5.00ML *100?./HA *<HA/HA )/5,00ML HAM 
RAHGE: G 1,1464 LABEL: H 0, 4.0 QUAH: A 0, 1.0 J 0 BASE: U 20, 3 

6~ 

563 969 
839 

462 

516 

39 

197 276 l 374 
~ \... 625 \.. 7!7 \ 1040 

I I I I 

200 400 600 8P" 1000 

38464. 

1319 
1185 :L T 1230 .t.. 

T I 
1200 1400 ~-"1.1..1 



ROCEDURE TCA DIAGNOSTIC REPORT 7/14/92 21:35:14 
ATA FILE F1101 
EFERENCE 11TABLE 000181 AME LIST LLNL INITIALIZATION OPTION: 2 PROCESSING OPTION: 3 

REPORT IS01 

STANDARDS ----- >< --- PLUS UNKNOWNS --- >< - LIST NAMES - > 
~oc USED POSS RMS PROC USED POSS RMS STANDARD/UNKNOWN 

1 1 1 0 11 1 1 0 IS01/TC01 
1 1 1 0 11 2 1 0 IS02/TC02 
1 1 1 0 4 2 1 143 IS03/TC03 
3 3 1 0 13 4 1 :58 IS04/TC04 
3 3 1 0 13 4 1 60 IS05/TC05 
3 3 1 0 9 3 1 0 IS06/TC06 
1 1 1 0 11 2 1 0 IS07/TC07 
1 1 1 0 3 1 1 0 ISOB/TCOB 

64 COMPOUNDS PROCESSED, 8 FOUND 

COMPOUND >< -~---------- SEARCH ------------ >< SAT >< ------ CHRO ------- > 
NO LIB ENTRY REF PRED SEL DELTA PEAKS FIT PEAKS M/Z TOP DELTA PEAKS 

1 Vl 1 -463 462 462 1 998 I 128 463 1 1 
2 V1 20 -62 62 85 
3 V1 10 -82 82 50 
4 V1 25 -99 99 62 
5 V1 15 -142 142 94 
6 V1 35 -161 161 64 
7 V1 70 -195 195 101 
8 V1 32 -206 206 67 
9 V1 80 -254 253 96 

10 V1 65 -257 256 76 
11 V1 55 -258 257 56 
12 V1 40 -260 259 142 
13 V1 50 -286 285 43 
14 V1 85 -303 302 76 
15 V1 30 -312 311 40 
16 V1 4:5 -318 317 317 1 926 84 317 1 
17 V1 95 -344 343 96 
18 V1 60 -354 3:53 :53 
19 V1 90 -386 385 63 
20 V1 135 -394 393 53 
21 V2 25 -410 409 43 
~2 V1 94 -443 441 96 

3 V1 98 -4:58 456 45:5 -1 1 810 72 
.14 V1 7:5 -463 461 

992 
:54 

i 2:5 V2 1 -564 563 563 1 114 563 
26 V3 1 -840 839 839 1 1000 117 838 -1 1 
27 V1 120 -472 471 41 
28 V1 100 -480 479 83 
29 V2 15 -484 483 97 
30 V2 20 -497 496 117 
31 V1 2 -517 516 51:5 -1 1 996 65 515 1 
32 V2 60 -518 517 78 
33 V1 110 -524 523 62 
34 V1 125 -554 553 41 
35 V2 45 -582 581 130 
36 V2 35 -601 600 63 
37 Vl 115 -610 609 174 
38 V1 130 -624 623 88 
39 V2 28 -630 629 41 
40 V2 30 -635 634 83 
41 V2 75 -673 672 63 
42 V2 40 -678 677 

695 -i 
75 

695 i 43 V3 2 -697 696 1 967 98 
44 V3 10 -702 701 43 
45 V3 35 -703 702 92 
46 V2 65 -737 736 75 
47 V2 55 -753 752 97 
48 V3 20 -754 753 164 
49 V3 38 -755 754 41 
:50 V3 1:5 -787 786 43 
51 V2 50 -787 786 129 
:52 V2 70 -791 790 107 
53 V3 40 -844 843 112 
54 V2 8:5 -8:57 8:56 131 
55 V3 :50 -861 860 106 
56 V3 7:5 -87:5 873 106 
~~ V3 60 -91:5 913 106 

J V3 55 -919 917 104 
,9 V2 80 -935 933 173 
60 V3 3 -972 969 969 1 982 95 970 1 1 
61 V2 90 -1000 997 75 
62 V3 25 -1001 998 83 
63 V3 30 -1006 1005 :53 
64 V3 45 -1183 1182 157 



MAL GUANTITATION SUMMARY FILE: F1101 000182 
OMPOUNDS WITH AMOUNTS LESS THAN 1.00 REPORTED AS NOT FOUND 

LIBRARY UNITS: UG/L 
NO ENTRY NAME MASS SCAN REF AREA RRF AMOUNT 

1 V1# 1 C I01 BRC.10CHLOROMETHANE 128 463 1 18404. 1. 000 50.000 
'2 V2# 1 CI10 1,4-DIFLUOROBENZENE 114 563 2 94677. 1. 000 :50.000 

V3# 1 CI20 CHLOROBENZENE-D5 117 838 3 71966. 1. 000 50.000 

4 V3# 2 CS05 TOLUENE-DB 98 695 3 75720. 1. 093 48. 143 
5 V3# 3 CS10 BROMOFLUOROBENZENE 9:5 970 3 42389. 0.631 46.684 
6 V1# 2 CS15 1,2-DICHLOROETHANE- 65 515 1 35998. 1. 726 56.67:5 

7 V1# 20 V001 DICHLORODIFLUOROMET 85 1 NOT FOUND 
B V1# 10 COlO CHLOROMETHANE 50 1 NOT FOUND 
9 V1# 2:5 C020 VINYL CHLORIDE 62 1 NOT FOUND 

10 V1# 15 C015 BROMOMETHANE 94 1 NOT FOUND 
11 V1# 35 C025 CHLOROETHANE 64 1 NOT FOUND 
12 Vl# 70 V007 TRICHLOROFLUOROM~TH 101 1 NOT FOUND 
13 V1# 32 V003 DICHLOROFLUOROMETHA 67 1 NOT FOUND 
14 V1# eo C045 1, 1-DICHLOROETHENE 96 1 NOT FOUND 
15 V1# 65 C040 CARBON DISULFIDE 76 1 NOT FOUND 
16 V1# 50 C035 ACETONE 43 1 NOT FOUND 
17 V1# 45 C030 METHYLENE CHLORIDE 84 317 1 731. 1. :524 1. 303 
18 V1# 9S V012 TRANS-1.2-DICHLOROE 96 1 NOT FOUND 
19 V1# 90 coso 1, 1-DICHLOROETHANE 63 1 NOT FOUND 
20 V2# 25 C125 VINYL ACETATE 43 2 NOT FOUND 
21 V1# 94 V011 CIS-1.2-DICHLOROETH 96 1 NOT FOUND 
22 V1# 98 C110 2-BUTANONE 72 1 NOT FOUND 
23 V1#100 C060 CHLOROFORM 83 1 NOT FOUND 
24 V2# 15 C115 1, 1, 1-TRICHLOROETHA 97 2 NOT FOUND 
25 V2# 20 C120 CARBONTETRACHLORIDE 117 2 NOT FOUND 
26 V2# 60 C16S BENZENE 78 2 NOT FOUND 
27 V1#110 COoS 1,2-DICHLOROETHANE 62 1 NOT FOUND 
28 V2# 45 C1SO TRICHLOROETHENE 130 2 NOT FOUND 
29 V2# 35 C140 1,2-DICHLOROPROPANE 63 2 NOT FOUND 
30 V1#130 V019 1,4-DIOXANE BB 1 NOT FOUND 
31 V2# 30 C130 BROMODICHLOROMETHAN 83 2 NOT FOUND 
32 V2# 7S V023 2-CHLOROETHYL VINYL 63 2 NOT FOUND 
'3 V2# 40 C143 CIS-1.3-DICHLOROPRO 7:5 2 NOT FOUND 
4 V3# 10 C205 4-METHYL-2-PENTANON 43 3 NOT FOUND 

.35 V3# 35 C230 TOLUENE 92 3 NOT FOUND 
36 V2# 65 C172 TRANS-1,3-DICHLOROP 75 2 NOT FOUND 
37 V2# 55 C160 1, 1,2-TRICHLOROETHA 97 2 NOT FOUND 
38 V3# 20 C220 TETRACHLOROETHENE 164 3 NOT FOUND 
39 V3# 15 C210 2-HEXANONE 43 3 NOT FOUND 
40 V2# 50 C155 DIBROMOCHLOROMETHAN 129 2 NOT FOUND 
41 V2# 70 V022 1.2-DIBROMOETHANE 107 2 NOT FOUND 
42 V3# 40 C235 CHLOROBENZENE 112 3 NOT FOUND 
43 V3# 50 C240 ETHYLBENZENE 106 3 NOT FOUND 
44 V3# 75 V032 M+P XYLENES 106 3 NOT FOUND 
45 V3# 60 V029 0-XYLENE 106 3 NOT FOUND 
46 V3# 55 C245 STYRENE 104 3 NOT FOUND 
47 V2# eo C1BO BROMOFORM 173 2 NOT FOUND 
48 V3# 25 C225 1, 1,2,2-TETRACHLORO 83 3 NOT FOUND 
49 V1# 30 V002 ACETONITRILE 40 1 NOT FOUND 
SO V1# 40 V004 IODOMETHANE 142 1 NOT FOUND 
51 V1# 55 V005 ACROLEIN 56 1 NOT FOUND 
52 V1# 60 V006 ACRYLONITRILE 53 1 NOT FOUND 
53 V1# 75 PROPIONITRILE <ETHYLCYAN 54 1 NOT FOUND 
54 V1# BS ALLYL CHLORIDE (3-CHLORO 76 1 NOT FOUND 
55 V1#115 V016 DIBROMOMETHANE 174 1 NOT FOUND 
56 V1#120 V017 METHACRYLONITRILE 41 1 NOT FOUND 
57 V1#125 ISOBUTANOL 41 1 NOT FOUND 
58 V1#135 CHLOROPRENE <2-CHLOR0-1, 53 1 NOT FOUND 
59 V2# 28 METHYL METHACRYLATE 41 2 NOT FOUND 
60 V2# 85 V024 1, 1.1.2-TETRACHLORO 131 2 NOT FOUND 
61 V2# 90 V025 1,2,3-TRICHLOROPROP 75 2 NOT FOUND 
62 V3# 38 V027 ETHYL METHACRYLATE 41 3 NOT FOUND 
63 V3# 30 V026 T-1,4-DICHLOR0-2-BU 53 3 NOT FOUND 
64 V3# 45 V02B 1,2-DIBROM0-3-CHLOR 157 3 NOT FOUND 



~ 
co 
~ DATA FROM FILE: F1101 

SAMPLE: 23727-3 WATER AP9-AP 

SCANS 50 TO 800 ACQUIRED: 07/14/92 21:02:00 
CALI: F1101 13 

~ 
~ COHOS.: 1.00UG/L *5.00ML *100~/HA *<HA/HA )/5,00ML HAM 

....-----_l. ____ _._ ___ _l. ___ ___.j 100.0~ ( 38464.) 

100 -
1140 

200 -
3:20 

300 -
5:00 !)> TC 

400 -
6:40 

1';::::::====---- CI01 BROMOCHLOROMETHAHE 

500 -
8:20 I'::::=======-- CS15 1,2-DICHLOROETHAHE-04 

f::::::============---- Cl10 1,4-DIFLUOROilEH2EHE 

600 -
10:00 

700 CS05 TOLUEHE-08 
11:40 

~~~ -
/ 



""'1' 
OJ 
~ 
0 
0 
0 

DATA FROM FILE: F1101 

SAMPLE: 23727-3 WATER AP9-AP 

SCANS 800 TO 1400 ACQUIRED: 07114192 21:02:00 
CALI: F1101 113 

COHOS.: 1.00UGIL *5.00ML *100?.tHA *<HAIHA )t5.00ML HAM 

800 100. 0?. ( 36096. ) 

13:20 

900 
15:00 

1000 
16:40 

1100 
18:20 

1200 
20:00 

1300 
21:40 

r~At. _,, 

t::::::::=======::;::=======.....GI20 CHLOROBEHZEHE-D5 

t::::::::=::=============--- CS10 BROMOFLUOROBEHZEHE 

' ,, 



t.r:: 
UJ 
.-i 
0 
0 
0 

100.0 

50.0 

92.0., 

46.0-

DUAL MASS SPECTRUM 
07/14/92 21:02:00 + 5:17 
SAMPLE: 23727-3 WATER AP97 
COHOS.: V1145 M/2 84 C030 METHYLENE CHLORIDE 
TEMP: 11 DEG. C 

EHHAHCED <S 158 2H 0T) 

DATA: F1101 1317 
CALI: 071492CF 13 

BASE M/2: 49/ 49 
RIC: 712,/ 910, 

274. 

r- 252. 

1-
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